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Gulf of Mcdoo red grouper, harvested by ua fishermen me prignaffly caught in
C* Phlok a the n Keys, l'be Smoot pan Of the present commercial and -mcmatl^,fij;jrt-jj,: 12.
from TMP Mulkward, and about is lauded ta the Tamp& - St pmeWMpmL
Commercial landings Of red grouper have been separated bom other froupen only since 19ft BefDris IN6
they were included in lariding statistics along with other grouper species a Nuiciassifled groupere

Prior to the introduction of bottom Ionglive gear in the early 198M. U.& landings of an groupers exhibited
a slow decline from about 7.5 million pounds (gutted weight) in 1962 to about 5 million pounds in the late
1970L Handlines, and power4nisted (electric or hydraulk) mels accounted for almost all the landings during
this period. With the I ' ago^,balUmpmr.,tmoom*4WtotolUaVouperluftp
increased shmpbr to a maAmum of about 12A million pounds in 198L
the predomismum par employed Our =* poupw batvened ft IM IFMq* iacressed 1wimpennalwate; mia
19M to contribum only a small proportion, of the WouW catch.

RO getpopm sommodfor smakahmn 1986and contributed
about 7% million pounds In 1989. If the proportion of red grouper in the total groqw catch was the same
before species were separated in the landings, then the matimum Ua commercial harvest for this species was
about &i million pounds in 1982. In earlier yam Cuban fisherman also barvested red grouper in the wan
off the Florida West Coast and contributed to peak annual catches of about 12 million pounds In the mid
1950L Estimates of the recreational harvest of red VvuW are bighly variable but averaged about 2.6 million
pounds (ca. 700,000 fish) from 19112-1989, or about 29 percent of the total harvest by weight

Florida enacted an 18-inch (total length) --- -' 1-ba groupers in July 1985. 726 was increased to 20
inches in February 1990 after the Gulf o Mcdco Fisheries Management Council (OFMFC) established
conservation measures for groupers. 7bese measures included a M6inch minimum size and a 9.2-million
pound (total weight) commercial quou for the shallow water groupos (which include red grouW) occurring
in the waters of the OW of Nfoico under GFMFC jurisdiction.

Red grouper landings by commercial fishermen incremed slightly in 1986 after the 18-inch minimum size went
into effect. Length frquencies of red grouper sampled from the commercial harvest provide little evidence
that Florida's min Imum sime had any significant conservation effect on the commercial harveo.

Available data suggot an WM decline in the recreational harvest of red grouper from Florida's state
temtonal seas after the 18-lach minimum size was established in Florida, however the total recreational
harvest was little affected by this regulation with the bulk of the remaining recreational harvest of red grouper
coming from 26 harvested hons the EEZ. Many of these were Ima Man 19 hiches in Ingth.

Ile regulatfiam that became cNective in 1990 caused a 70jercent decline in the mcmMicinal harvest by
number and a 41-percent decline by weight from the average of the two preceding years. Commercial harvest
declined by 21 percent in 1990 from the two prior years. However, the decline would tMely bave been lag
than 15 percent it the fishery had not been prematurely closed bdm the quom had been reached. The
commercial landings in 1992 were about 4.3 million poundm6 the lowest since the mid 1970L, at least m part
because of changes in the fishery associated with the minimum size. The effect of the 1990 Minfinn sim is
clearly evident in the length-frquency samples from all sectors of the fishery. TIM OMNOWNSVIpM 1W
shallow waW groupoes hu bad am been met sbm,HM and consequently, the qu0U. LOU has bad do
conservation eflect since them escept perhaps by discourmffing additional participants in the fiMM-
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An examination of growth suggests that there has been a significant increase in length at age of red grouper
resulting from an increase in growth rate during the first year of life. A possible explanation for this change
in growth is a reduction in density-dependent suppression of growth resulting from a significant reduction in
red grouper density caused by excessive mortality-, fishing or otherwiw. However, there was no other
supporting ovidence for this explanation of the growth pattern. Because sW4*W4ht ad4psow iwt
commirt but rather a feaction of the year of bh* standard age-structured conservation benchmarks bascohn
yield per recruit are likewise year specific.

L%Mf#WthWdMPftdM VON& we"AwnloWUMUd a natural mortality rate of O-Z fishing mortality
(F) for age 8 in 1992 is estimated to be about 0.44 from VPA analysis. In the absence of fishing induced
mortality below the 20-inch minimum size, F0,1 Is estimated to be about aM using the 1992 gear selectivities.
The corresponding equilibrium spawning potential ratio would be about 42 percent of its unfished state.

HoMW, beeasw ths W^nclt Minimum shirand comniercial quotit w6ri shaftimeouslipuelato place,11shing
mortality both decreased for yomign f1sh and increased for the older fish. Consequently, the equilibrium
assumption is not met. This shift in effort to the older fish is evident when comparing the gear selectivities
for the 1986-1999 and 1991-1992 In addition, there is substantial evidence that significant numbers of red
grouper are being caught and released below the minimum size, It is estimated that 33 percent of these die
from the experience. Rl.^ estimated for the conditions existing in 1989 was estimated to be about &17-0.2*.,
Equilibrium estimates to r the fishing rates observed in 1992 would be about 0.3. However, our confidence in
the estimates of fishing mortality from which these values are derived is low, as is the applicability of the
method used to estimate SPR for protogynous hermaphrodites such as red grouper.

If this discard (release) mortality exceeds about 33 percent, then yield per recruit could be raised by lowering
the minimum size. Given current estimates of selectivities at age^ mid um sizes between 16 and 20 litches
TL provide approximately the same protection of spawning potential for the same TAC At higher levels of
release mortality, the conservation effect of quota management for red grouper could be enhanced by lowering
the minimum size from 20 inches. However, a lower minimum size would possibly jeopardize the status of
the other grouper species because of their larger maximum sizeL

In addition to the uncertainties about gro**,the present analysis is weakened by
spatial sampling of age structure of the catch by the commercial iod feareational Sherks. Also, the
reproductive strategy adopted by red grouper may invalidate the analysis of the reprMuctive potential of the
stock, even if growth, fishing and natural mortality were known with certainty.

Due to the uncertainty in the growth rate of this species it is highly advisable that future assessments rely on
actual age samples from the catch and an annual age-length key developed, rather than estimating age from
a growth model. Furthermom thm is a awl for research to
'of protogynout hermaphroditism into models of spawning "WA&L Finally, the development of an accurate
index of recruitment into the stock would greatly reduce the uncertainty about the estimates of fishing
mortality derived from age structured assessment techniques such as the virtual population analysis used in
this assessment.
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INTRODUMON

Red grouper (Epmephehis mom) is the most common species in the commercial and recreational grouper
catch of the U.S. Gulf of Mexico. Most of the fishery for the species in U.S. waters of the Gulf of Mcdco
occurs within or immediately to the west of Florida's territorial sea. Although the ape= supports the bulk
of the grouper harvest, it has received surprisingly little attention in the form of research or management prior
to our first assessment (Goodyear and Shirripa 1991). The only major study of red grouper in the US. fishery
was by Moe (1969) on material collected in the early 196(Ys. Rivas (1970) described the distribution of red
grouper in the Gulf from 195D-1970 experimental sample collections made by the Exploratory Data Center,
Pascagoula, Mississippi. There are descriptions of the fishery of the Yucatan Peninsula, Mexico (eg., Ramirez
1970, Arreguin Sanchez, F. 1987) when red grouper are also important Also, a number of studies of the
reproductive characteristics of the species and its importance to management exist (eg, Bannerct 1984).
Richardson and Gold (1993) examined the genetic structure of the stock using mitochondrial DNA. However,
many aspects of the life history of the species and its fishery in the Gulf remain poorly understood or
unknown.

Conservation measures were instituted in Florida in 1995 and in the EEZ in 1990.
was an 184aft sainizean am and did not owed to the EEZ The 1990 measures adep" by as off Of
Mexico Fishery Management Council included a 20-mch nummaut size, 541sh aggregate grouper bag Mft for
recreational fisharmen, and a commercial grouper quota. Florida modified its regulations in 1990 to be in
concert with the Federal regulations.

This study is an attempt to integrate existing knowledge about the species with data from the fishery to
develop management advice. We believe it is a useful step toward enlightened management of the species,
but much work remains to be done.

BIOLOGICAL CELARACTERIS11CS

DATA SOURCES

MeTistic and growth characteristics were evaluated using a composite of length and other measurements of
Gulf of Mexico red grouper that have been collected during research and monitoring programs throughout
the years. Moe (1969) provides the most complete characterization of the species in the literature. We also
employ data provided by Southern Offshore Fishing Association, Inc. (SCIFA); other data collected during the
trip intercept portions of the National Marine Recreational Fisheries Statistics Survey (MRFSS); the NMFS
Headboat survey; and samples of commercial and recreational catches collected as part of the Trip Interview
Program MP) of the State/Federal Cooperative Statistics Program. A biological profiles sampling program
by NMFS Panama City (Florida) Laboratory provided additional sample data. These data sources were
insufficient to describe all of the conversions between various measures needed to standardize lengths and
weights to common bases, and we requested unpublished data from several investigators. Tlie Caribbean
Marine Research Center (CMRC, P. Colin, personal communication), and Florida DNR (L Bullock, personal
communication) supplied additional data to complete the needed relationshipL Additional age and growth
data for red grouper was provided by the NMFS Beaufort (North Carolina) Laboratory from the Atlantic
Headboat fishery (IVL Burton, personal communication) and University of Florida (C. Koenig, personal
communication). Tagging data of red grouper caught off the west coast of Florida was provided by Mote
Marine Laboratory (K. Bum, personal communication).

1



MORPHOMETRICS 30 WHOLE-GUrrED Wr CONVERSIoN

Weight converalons. In 1964 the then Bureau
of Commercial Fisheries established a policy of
recording finfish landings in units of pounds,
whole weight (Udall 1964^ Since most grouper
are landed in gutted condition, a conversion
factor was required to convert the landed weight
to its equivalent value izi whole weight. A
conversion factor of 1.18 was adopted for this
purpose. 71te basis for this value a unknown.
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The Florida grouper landings from 1986 to the
present and those of all other states have been
adjusted upward by this factor before entry into
the computer files which constitute the
historical data base for the grouper fishery.
Florida landings prior to 1986 were never
converted from landed to whole weight (E.
Snell, SEFC, personal communication).

.Jlie Southern Offshore Fishing Association, Inc.
and Pizzuti provided data of red grouper gutted
and whole weight measurements that indicated
that the conversion factor should be on the
order of 1.03 to 1.06, well below the 1.18 that
has been used (Figure 1). The result of this
analysis estimates a gutted to whole weight
relationship with a slope of about 0.954. This
corresponds to a conversion factor of about
1.048 (1/0.954). Ile relationship of Figure I
was used in this assessment to convert between
whole and gutted units with one exception.
That exception is that the historical landings
data were divided by 1.18 to convert the
erroneously high whole weights recorded in the
landings files back to gutted weight where
appropriate.

Length conversions. Ile length units in this
document are all reported in inches, total length
for convenience of the expected audience.
Many of the original length measurements were
recorded in metric units, often as standard or
fork length. Ali conversions of length
measurements from metric to English units
were made with greater precision than the
original measurements to retain the initial
precision. If length conversion was necessary,
the lengths were converted first to inches and
then to total length. The conversion

2S
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relationships (Figures 2 and 3) were derived
from data provided by CMRC (P. Colin,
personal Communication).

Length to weight conversions. Ali weights of
landings in this document are reported as
pounds, gutted weight. Many of the original
weight measurements of individual fish were
recorded in kilograms. Conversions from me ic
units to pounds was done with suffici t
precision to maintain the precision of the
original measurement.

Since lengths were more commonly measured
than weights, it was often necessary to estimate
weights from lengths. The propensity for
samples to be measured in a particular unit
varied among the fisheries sampling program.
For cumple, headboat length samples were
recorded as mm total lengths while Natm
samples were in min fork length. Where
required, total lengths from the headboat survey
were first converted to pounds total weight from
the relation of Figure 4 and then to gutted
weight using the relation of Figure 1.

The TIP samples were used to establish the
relation between fork length and gutted weight
(Figure 5) and total length and gutted weight
(Figure 6). These two regression equations
were used to assign weights from lengths for the
commercial samples as appropriate. MRFSS
intercept samples record lengths as fork length.
Consequently, the MIUSS lengths were
converted to gutted weight using the equation
of Figure 5, as needed.

REPRODUCnON

Moe (1969) found that grouper off the west
coast of Florida reach peak spawning in late
spring; i.e., April and May. He also found no
histological or analytical evidence to suggest
that individuals spawned more than once a
season; in fact early developers may retain their
eggs for several months and all fish will then
spawn in May. In more recent work, Koenig
(1993) concluded, based on oocyte diameters,
that red grouper are batch spawners, releasing

- 0 s 10 Is is is 35 40
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lengi* wtd vs^ cofl&-W by die AWS headboat xuvey
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their complement of eggs over a
protracted spawning season.
Furthermore, neither egg diameter
analysis or back-calculation of spawning
dates from otohths revealed any type of
spawning periodicity in the species.
Gonadosomatic indexes
(GSI=100*(gonad weightttotal body
weight) showed peaks in April and
May. GSIs by day of year from Koenig
(1993) and mean egg diameter by
month from Moe (1969) are shown m
Figure 7.

The estimation of potential recruit
fecundity' (required for estimation of
SPR) is most accurately made based on
the reproductive capacity of the female
immediately prior to spawning
(Goodyear 1989). Towards this end, an
estimation of gonad weight as a
function of total length was made using
the maximum gonad weight for each of
ten, three inch length intervals. Data
from all three available sources (Moe
1969, Collins 1991, and Koenig 1993)
was considered for the function. A
signuoid curve fit with the logistic
equation (weighted by the number of
samples in which the maximum was
selected from) represented the
maximum gonad weights the best
(Figure 8). Goodyear (1989) however,
also noted that the estimation of
potential recruit fecundity posed a
problem for species that change sexes
during their life history.

Grouper are among those species which
have adopted a reproductive strategy
involving sex change (eg., Bannerot et
al. 1986, Ghorab et al. 1986, Shapiro,
1986). Red grouper are categorize as
protogynous hermaphrodites, which
first mature as females and then change
to males at an older age. Shapiro
(1984) points out that there is no direct
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evidence to suggest that knales change
sex upon attaining a particular size,
age, or stage of development.
However, it is thought that the stimulus
to change sex is controlled in pan by
social interactions that are inherently
density depeudem 7he percentage of
male, female, and transitional (female
in the process of taming male) by
length category from Moe (1969) and
Koenig (1993) are shown in Figures 9
and 10, respectively.
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Tlwo of the most notable differences in
the distributions are that 1.) the size at 30

which maks are fast observed has 2D
increased from approximately 15 inches to
to 21 inches, as did the age of the first 0
observed transitional stage increase
from 16 to 29 inches; and Z) the
percentage of fish larger than 36 inches
^that are male decreased from 100% to

1964

z

7 9 11 14 16 18 21 23 25 1 30 32 35 37

TOTAL LENGTH (IN)

approximately 75 percent. Mgwr 9. Sex rado as a funedon of kngth for red grouper in 1964
Furthermore, the overall female to Ifirom Moe 1969).
male ratio from 1964 was 5:1 while in
1992 it was only M.A. If it is assumed
that the rate of sex-change is influenced
by male density, then it would follow
that male densities were presumably
higher in 1992 than in 1964.

Because growth in red grouper has
been shown to be quite plastic, we
examined sex ratios by age as well.
Fish from the 1992 time period were
aged according to the growth model
described later in this document. The
percent females by age for the two time
periods are shown in Figure 11.
Although the data suggests that the
percentage of females at any given age
has decreased over time, it must be
kept in mind that size-at-age has
changed significantly between the two
time periods. Since fecundity is more a
function of size than age, the overall
potential fecundity of the stock may
have remained the same.
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T'he problem with the estimation of
SPR arises because fishing mortality ftm M Sex mdo as a fiawdon of krigth for red Vmper in 1992
not only reduces the life expectancy of ffim Koeng 1993).
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individuals in the population, it may
also reduce the proportion of a
surviving fiWs We spent as a female.
In the extreme, if the presence of maim
inhibits the transition of females to
males then increases in density would
tend to mcrcase the lifetime fecundity
of an average individual rather than to
decrease it. Tlijs possibility is ciactly
the reverse of the normal expectation.
Additional research is needed to
properly estimate potential recruit
fecundity and to fully comprehend the
impact of this reproductive strategy on
the ability of such species to sustain
fisheries.

GENEnC STOCK STRUCTURE
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AGE
Richardson and Gold (1993) used
restriction length polymorphism
(RFLP) to estimate evolutionary Fkm 11. Peremiage of fmtaks by age in 1964 (Moe 1969) and 1992
effective female population size N,,.) in (Koe* 1993).
red grouper from the Gulf of Mexico.
Effective female population size is a
measure of the genetic diversity within that particular stock of fish. Richardson and Gold report a Nf,,) value
for red grouper of 10,000, but no confidence intervals are given for the estintate. Relative to similar studies
done on other species in the Gulf of Mcdoo a N,(.) of 10,000 is low, indicating a low population size.
However, the study goes on to note that the three lowest Nf(,) values were all found in species that are
protogynous hermaphrodites, red grouper and two subspecies of black sea bass (Cmfrqpr&& sviata saiata and
Centroprisds stfiaza melana). How this particular life history trait may affect estimates of Nr(,) is still unknown.

FOOD HABITS

While not examined quantitatively, Moe (1969) noted the stomach contents of several specimens of red
grouper. Food items consisted of small fish of many species, crabs (notably Ponunus and Calappa), panulirids,
scyllarids, shrimps, octopuses, squids, and unidentified crustaaceans.

Bullock and Smith (1991) report findings on the diet of juvenile red grouper (18-25 mmi) from Tampa Bay
to consist of a variety of shrimp and amphipods. LArger individuals (300-500 mm) captured south-southwest
of Ft. Myers during November 1987 regurgitated the following invertebrates: an octopus, various shrimps, and
hermit crabs. Regurgitated fish included belted sandfish, torritate, blue goby, yellowhead jawfish, and cardinal
fish. This report Sm on to cite work done by Hildebrand (1941) in the Dry Tortugas. These fish consumed
fishes, octopuses, and crustaceans (including spiny lobster, shrimps, and stomatopods).

Food habits of juvenile red grouper from Campeche Bank, Yucatan, Mexico was reported by Brule et al.
(1993). Tbe stomach contents of a total of 163 fish were examined for contents. Of the total prey items, the
dominant species was true crab Pffimmm darypodus. In terms of relative importance, preferential prey
consisted of reptant crustaceans, anonturans, and brachyurans. No size related preference nor regional
variation was evident in the feeding habits.
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GROVVM

In the 1991 stock assessment of red grouper in the
Gulf of Mexico (Goodyear and Schirripa 1991) we
strongly suspected that red grouper had not
maintained a consistent growth rate for the time

2period between 1967 (Moe 1967) and 1991 (EL ^ 'I I i
Shipp pers. comm data). Ekland (1992) examined
the problem in more detail and found temporal
differences in size-at-age using data collected by the
NMFS Laboratory in Panama City, Florida (A.
Johnson). These data were collected from the Gulf
of Madco at two different time periods (1979 and
1992, hereafter referred to a PC-79 and PC-92,
r&%rw-ciw-1v1 Thisanmi t violation of -uilibrium

-6

;^ ^; a ;^ 70 72 74 76 78growth made the standard von Bertalauffy growth
model inappropriate, Estimates of age composition YEAR
of the catch based on samples of fish lengths p%wrF2, Growth rats and standard crow relatipe to kFS1
requires an alternate model that accounts for yegtr ar effected by yearlenyvvnntental effects for PC49
temporal changes in growth. data.

The otoliths from PC-79 and PC,92 were an measured and aged in an identical fashion and by the same
reader. TILese data sets were selected for analysis because we felt they offered the best opportunity to examine
this change in growth rate. Indirect validation of annuli for these data sets was done by Ekland (1992) using
marginal increment analysis. We first examined PC,79 and PC-92 for a difference in size at age using the
general linear model (GLM)

growth = age + year

where growth is described as an effect of age and time (year and/or environmental effect) (Weisburg 1986).
The GLM first tests the hypothesis that there is no interaction between the age effect and year effect. If no
significant interaction is found, then main effects are examined separately for either a significant age effect
and/or a year effect.

There was not sufficient evidence to conclude that
a significant (et = 0.05) interaction existed between
the age and year effects. However, in both data sets 0
there was sufficient evidence to conclude that a
significant year effect existed (as well an age effect,
but this is expected as fish grow slower with age). 0

95 -2
With the age effect removed, variation in growth
W^ PAUU^ LU 3^ UWY A YCUF CLIMI LVr r^--17

(Figure 12) and PC-92 (Figure 13). Annual growth :n -W 4
rates are plotted relative the terminal year in the
data set. A slight increasing trend is evidentin the ^ I I
relative growth rate from 1960 to 1978, but a much -6 . . . . . .
more pronounced trend can be seen from 19M to 80 81 82 93 84 85 W 87 W 89 90 91
1991. This significant year effect, along with the YFAR
difference in size at age, adds more support to the P*m 13, Gh"d rate and standard mw rehow to last
argument that red grouper growth rates have year as effected by ywAmvhwvnc;ua1 effects for PC-92
increased. data.
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ne nm 0011100111 was to quantify the change in
growth that took place on an annual basis. To this 50
end we constructed a time series of size at age from
otolith increment measurements from each aged
individual in the two data wm PC-79 and pC-97 40
Aged fish from both studies were Combined and
soned based on the fish's year of birth. In order to 30measure only that growth which occurred during a
particular year, a growth increment (01) was
calculated as the distance between each successive 20

-

annuh, rather than the total radius (Boehlert at al.
1989). In this way, GI(l) was represented as the
distance from the focus to the first annulus, GI(2) 10
the distance from the annulus 1 to annulus Z and so
on. This measurement was calculated for all ages 0
and years of birth. Ali GIs for a given age and year 60 62 64 67 69 71 73 75 78 80 82 84 86 89 91
of birth were then used to calculate a mean Gi.. YEAR OF BIRTH
for each available combination of age snd year of
birth. 'Me oldest individual in PC-92 (age 12) was Figum 14 swnpk sire for each year of b&M we to
used to Mresent age 1 growth in 1980 (it's year of calcuhw mean growth bterements.
birth), and the youngest individual in PC-79 (age 1)
was used to represent age I growth in 1979. This 2
oconnected" the two databases, and by treating all
other fish from the two studies in a simil
the result was a complete annual representation Of
my,wth hv ave for the unic ^nnd between 1%4 to
1989. Although sample size varied for each year,
only six of the twenty six years had a sample size
less than 4 (Figure 14). Ilese were years 1964,
1965, 1979, 1980, 1982 and 1989. These years were ,:7

-2
U 4$ M 72 74

not included in any further analysis. 0

M M W
YEAR

W 94 W as W

Because the magnitude of growth changes as a 66 W 1. 76 15^ ' t ' ' t ' ^ ' t ' - Z ' - '

function of age, GIs were converted to Z scores (Z YW
= (observation - sample mean) / sample standard F%MS. Z scores for GI(j) and GI(2) by);ear of bm*
deviation) (ByTkit 1987). Years of average growth
would have a Z score of 0, years of below average 2
growth a negative Z score, and years above average
a positive Z score. In this way, GIs between ages
could be directly compared. Because of the 5 0 ^-j A A

increased variability in growth in the younger ages, -1 V V
Z scores for ages I through 4 proved to be the most 2
useful in tracking growth over time. The time series 60 70 72 74 76 7e 80 62 84 86 88 90

of Z scores for GIs ages I through 4 and years 1966
3

YEAR

to 1988 are shown in Figure 15 and 10.
2

An increasing trend in growth during the first year q

'of life, Gl(l), is obvious from Figure 15. However, Z5

this increase is not seen in GI(2), G1(3), or Gl(4).
This suggests that whatever factor(s) is responsible U 60 70 72 74 76 780082M 86 58%

for increasing the fish's growth rate is affecting it YEAR

only during the first year of fife. One possible Pkwr 16. Z scores for G1(3) and G1(4) by year of bbA

8
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explanation for the increasing growth rate a a decrease in fish density during this part of the fish's life cycle,
It could be hypothesized that red grouper juvenile abundance has been steadily decreasing with time, possibly
through decreased reproduction or survivorship. However, other environmental tremis could result in the
same observed increase in growth rates. Interesting to note is the coincidence of what appears to be the start
of an upward trend in growth rate for GI(I) in 1971 and a red tide event that occurred that same year. Smith
(1976) reported apparent differential mortality between pg and red grouper as a result of this event Red
grouper, previously seen on a regular basis on the study reef, were non-existent after the red tide event. If
their absence was in fact due to a massive die-olf, the relaxation in density may have contributed to the
increase in growth rate.

For each age, 1 through 4, a Krusiral-Wallis test was
used to test the hypothesis that the population men
GIs by year did not dif significantly. Ages 1 R2 = 0.34

through 3 tested significantly different (a = 0.01)
and age 4 did not. Assuming that otolith growth is
coupled to somatic growth, this furthers the z .
argument that an equilibrium growth rate is invalid.

A four by four matrix of annual mean GIs was
construcEcu to actermine wneiner or not any

a

correlation existed between the four ages examined. wo 6
There was a significant negative relation between
annual mean GI for age I and age 4 (p = 0.01P) 5

17 is 19 20 21 22 23 24WIM ^w ol tug MUMMY VcAug CXPHUBCU triguir.
17). If the mean population growth was faster than GROWTH INCREMENT AGE I

average during the Ent year of life it tended to be F*uv 17. Correlation betwem GI(J) and GJ(4).
slower than average during the fourth year When
individual observations were tested in the same way
(rather than annual means), the relation was not as pronounced (slope = -0.076, 0.10 > p > 0.05). This
suggests that this negative correlation is more of a population phenomena rather than an individual based one.

Backealculation. Using the GL,,. matrix described
above for ages 1 - 19, a simila matrix was
constructed using the total radius to each annuli
(Radius,A.) where year is again year of birth of
the individual fish. To ensure that the relationship
between total length and otolith radius could be
considered constant for the two data sets
and PC-92), both regressions were plotted together
with 95% confidence Intervals (Figure 18). -me
95% confidence Interval of PC-79 he totally within
the confidence intervals of PC-92, Consequently,
analysis was continued under the assumption that
this relationship did not differ significantly between
the two data sets.
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OTOLFTH RADIUS

We back-calculated lengths at each Radius,,,, Fypav z8. Rdadon beAwm otoM radius and wart
using Lea's (1910) direct proportionality method kngzhfmmPC-79 and PC-92
corrected for the Y intercept of the relation between
the otolith radius and total fish length (Bagenal et
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al. 1978) using a functional regression. This resulted in a final matrix whose cells were then represented by
Observed LAmgdk,,,. (Table I). Tim mean back-calculated Ingth-at-age showed an incriessing trend with time
for all ages. However, as discussed above, ages beyond age I are most probably showing the cumulative effects
of increased growth during the first year of life.

We started with the standard three parameter von Bertalanfly, growth equaticta:

which describes length as a function of age. By adding a fourth parameter (b) and one mom variable (y), the
equation was modified to describe length as a function of age and year of birth:

where y equals the year of birth and b
represents the rate of increase in growth. The
modified growth equation was then fit to the
four parameters using the Observed Length.
matrix (SAS 1989) and used to construct a
Model Length... matrix in which the cells
represented the size of the fish at each age for
each month for each year of birth. The surface
described by the Model Length.... matrix is
shown in Figure 19 and Table 2-

Length-(I +0.0DWY-611))(30.600 -6*-0-1 930-0 793))

Individual fish were aged by first assigning them
a fractional year age based on a spawning date
of June I and their month of capture. 'Men it
was necessary to choose the most correct integer
age to add to the fractional age. This was done Figum ig. Lengdt as fiotcdon zf W and ym ef bM as
comparing the observed length of the fish to descrilIed by die dose dependent fflvm* model.
each of the model lengths for that fish's
particular month of capture. The observed
length was compared to the model lengths until it fell between the value of two consecutive ages. TO
determine which of the two ages to assip to the fish, two Z scores were calculated using each of the two ages
model lengths as means and the standard deviation around those meanL The age generating the lowest Z
score (lowest deviation from the model length) was then assigned to that fish.

In order to determine if the time dependent growth model estimated age from length more accurately than
the standard von Bertalariffy model, fish of a known age from PC-79 and PC-91 databases were re-aged using
only their lengths using both growth models. A summary this analysis is given in Tables 3 and 4, Observed
age frequencies from the combined data sets were plotted along with the predicted ages using both the von
Bertalanffy model (Figure 20) and the time dependent model (Figure 21). When the two age frequencies
distributions were compared, the time dependent growth model resulted in a lower chi-square (X2 = 8&57)
than did the standard model (X2 - 123.50). The standard growth model more accurately predicted ages 2,
3, and 9 but was inferior to the time dependent model with regard to all other ages. Furthermore, the

10



dominant age class; in the combined data sets (ap 5) was successfully predicted from only the time dependent
model (Figures 20 and 21^

A sample of aged fish from a separate study OCoemg pers. camm.) was used to further test the accuracy of
the time dependent growth model in relation to the standard equilibrium growth model. Use of the standard
growth model resulted in correctly aging apprommately 12% of the fish while the dine dependent model
correctly aged 279&. This same procedure was carried out on data from the Atlantic from Burton and Stiles
(1991). Use of the standard growth model resulted in correctly aging approximately 15% of the fish while the
time dependent model correctly aged 24%.

X2 X3
AGE stanciord time dependent
... .......... --------------

I
2 0.05 5.33
3 0.43 3.27
4 60.75 15.19
5 24.50 6.59
6 a.s6 3.24
7 2.77 1.9L
a 0.71 026
9 7.36 36.36
10 1.00 0.56
11 1.45 1.45
12 9.60 9.60
13 3.57 1.29
14 1.00 0.00
15 1.00 1.00
16 0.50 0.50
17 .... ----
18 0.00 0.00
19 ---- ....

19+ 54
------- .......

TOTAL 123.30 B6.57

STHWAM ^ em^m ^ MODEL
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and pw&cW %a using nmdffd vm Bawlmffy
VVWth mo"

IIME DEPENDEKY GRD^ MOM

1W
110
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MORTALRY

Natuml Mortality. As with most eXplOited M stocks, the
level of natural mortality in the Gulf of Mcdco red
grouper stock is not well defined. Ibis difficulty arises in 10

0 Atha& - - - - - - -
part because the long history of the fishery does not 3 5 7 9 AG I E 1 13 Is 17 19

permit an evaluation of the unfished age distribution of f
the stock. Moe (1969) estimated total mortality (Z) to be P^puv 21. Age rqUenCY climibudons of Observed

and p**cud aW using tbne dependent Vvwthabout 0.32 but did not attempt to decompose the estimate
modeL

further. Bannerot (1984) and Banverot et al. (1986) used
a value of natural mortality of M-0.2 in their analyses.
Stiles and Burton (1991) used M=0.17 in their projections of yield per recruit for red grouper on the Atlantic
Coast. We adopt the value of M=0.2 from Bannerot (1984) in our analyses that require an estimate Of natural
mortality. This value seems reasonable but may be too high given the frequency of Older ages in the
population.

Further complications arise when sex specific rates of natural mortality are considered. Moe (1969) found
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total mortality, Z to be higher in females than
in males. Likewise, Sadovy (1993) found
differences in Z by sex for the red hind
(Epbtephehis guitatus), . also a protogynous
hermaphrodim These differences in Z by sex
can be attributed to differezices in either fishing
(F), natural mortality, or both. Because the
number of females by age a decremented not
only by 'natural- phenomena (predation,
disease, etc.) but also by the process of
transition to males, it would follow that
estimates of M for female should be higher than
those for maic Furthermore, if it is assumed
that the rate of transition to males is due, at
least in part, to year specific phenomena (i.e.
male density) then estimates of female natural
mortality could also be suspected of having
significant year to year variation. This variation
is most important when considering calculations
of spawning potential rados.

BOTTOM LONGLME
IE

4

X

n

It

0 is n a a
AVERAGE DEPTH (FATHOMS)

Flpw 22 Len8ft of red ffl=Wff caught by bmam longhne
as a function of dqO at capaIm.

N

04Release Mortality. Gulf of Mexico red grouper
less than 20 inches total length are protected
from harvest by a size limit. Anecdotal
Comments from fishermen suggest significant
numbers of red groupers under 20 inches are
being released but are not surviving the capture
experience. Wilson (1992) conducted research
on survivorship of released red grouper after
deflating swim bladders. She reported 65%
survival (15 of 23) for fish between 12 and 25'
fork length caught by hook and line near 145 ft.

ID

POWER ASSISTED REEU

AVERAGE DEPTH (FATHOMS)

in the eastern Gulf of Mexico based on F*" 23. Len8ft Of red FmPtr caught bY Pmw assWed
shipboard repressurization experiments and reekas afuwzion Df depth alcapom.
observations from 20 to 26 hours following
capture. Schirripa et al. (1993) examined red
grouper tagging data from Mote Marine
Laboratory for insights into release mortality.
They concluded that depth of capture had a
significant effect on the probability of recapture, - Q.
suggesting increased release mortality for fish
captured at depths greater than 25 feet. N
Furthermore, a high percentage of recaptured
red grouper was caught within the first three Z! ".
weeks at large, but a rapid decay of return rate C
after three weeks suggests a high incidence of ^ to
tag shedding or delayed release mortality.
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concluded from tagging studio and the size and age distribution of the harvest that red grouper spend the first
4-5 years of their life near shore and then migrate into deeper water off-shone upon reaching sexual maturity
Moe (1969) also noted a pattern of inshore movement of red grouper in the summer and offshore movement
in the late fall. Rivas (1970) confirmed the gradient of increasing size with depth from exploratory surveys
conducted in the (Wif from 1950-1970. His data also suggested a seasonal noirth-south pattern with a southerly
movement of red grouper in the winter.

We examined the lengths of red grouper landed
by various gears as a function of depth at
capture from TER samples of the commercial
fishery during the period 1984-1991 (Figures 22
to 24). The line evident in each of the figures
is a three point moving average of the average
lengths of red grouper by depth. 'Me samples
from the bottom longline catches show a clear
increase in mean lengths of red grouper from
about 15 inches at the shallowest depths (about
5 fathoms) to nearly 25 inches at about 25
fathoms (Figure 20). The elimination of
samples from catches from waters less than 20
fathoms indicates that the bottom longline
fishermen moved further offshore in response to
the 20-inch minimum size in 1990.

The same trend of increasing size with depth is
evident for power-misted reels and handlines
(Figures 23 and 24). 'Me distribution of the
depths of samples from thew gears also reflects
the propensity for fishermen using handlines to
fish in shallower waters than those using bottom
longlines or power-assisted reels. Fishermen
using power assisted reels also appeared to
move offshore into deeper "ter in response to
the 20-inch minimum size.

These data suggest that a reduction in the catch
of small fish by the commercial sector of the
fishery has in part been accomplished by a
movement of the fishery to deeper water
offshore. However, the increase in mean
lengths to slightly over 27 inches for waters
greater than 20 fathoms in 1990 probably
reflects the discard of undersized fish.

ftm 25 Disperrim of ragged Yed fflwper fyom Mote
Mow Labwatwy Tagging hvgwm

MOTE MARINE LABORATORY TAGGING PROGRAM
W

Similar analysis was done on data provided from
Mote Marine Laboratory tagging program.
These data represent recreational hook and line
fishing off the west coast of Florida (Figure 25).
The same pattern of increasing size with

0 10 W x a so
AVERAGE DEFM (FATHOMS)

increasing depth is evident hen as well (Figure pbum 2& Lawth; of red Vmper cWqhr fwat Mae Ma7ine
26). 'Me trend in this data set in probably more Labmaimy taBOT proviins as a fwwdon of depth of CapitIm.
pronounced because fishermen participating in
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the tagging program recorded lengths of sub-legal rub as well, as they where presumably tagging all fish that
were brought into the boat. Because of these men lengths at capture are not biased by any min imurn size
regulations, the fact that this mean decreases on an annual basis for both depth categories could be of some
significance. Despite the apparent trend of increasing size with increasmig depth, the mean length of red
grouper caught in the 20-50 fathom range in 1992 (17.41 inches) is still less than the mean for the 0-20 fathom
range just two years previous (1&6 inches in 1990).

From this same dambase, it can be seen that red grouper were generally recaptured at the same location in
which they were tagged, suggesting that the species is very sedentary (Figure 29). Wo exceptional animals,
did however travel over 70 miles while at large. Mie rate of movement (miles, tmvelW / days at large) of
taggWftturned red grouper is shown in Fkgure 2& As with distance traveled, the majority of fish had
correspondingly zero rate of movement. But again, there was one acceptional individual that traveled an
averaged of 0.8 miles per day.
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EnKUm Dust Description of Regadutims
November 1, 1994 Straused am deflned (am below). Within this strused sics: Prohibit the of for

radfish Prohibit the use of roller gawk; Prohibit the use of fob trap (GUL7a"knada
Fish UW-

Maidium moth aim of I X 2 inch= with two 2 z 2 cKope windows an 2 sides:
33 mine fact maidumin me for traps rislod shoressard df the 3W foot contour;
Maimmim of 200 fish traps per v=W (GMFMC).
wreactreeffish '-hF,'-=- orcipin-im- -11-pi

July 29, 1985 Mitdumm site an to 18 inches for red, (pg. black, yellonift Nissan groupers and Owlish) (FMFC^

December 11, 1986 Bag limit an to 5 per recreational flilimmuz daily^ with off4bew&W P.0m.enion lank of 10
redentional fisherinest, for any cosnbms^ of groupen, including ro& limit and rcdbmd W"L^

Use of loughne par by commercial fisherman probibited; byintsh of 5% is permitted burvesham of other
qsccim usft thil gear (FMM.

Use: of stab sets (or sink asms) to take (snapper or) grouper is prohibited in Albania: waters of Monroe
County (FMFC)

5% of^umppcr and) gratiper in possession of harwitteor may be smaller than the minininin size limit

Must be boded in whole condition (head and tag intact) (FMFq

January 2Z 1990 Permit retrained to coutmucially fish for red fish.
Fob traps-limit reduced to 100 trap maxi-tun per ee.Persian ^
Stressed stem extended off Lamusma and Tend (we below) (OMFMC)

,February 1, 1990 Ali (stuffer and) grouper designated in *restricted spiecies" (FWQ

Minimum am hum am to 2D inch= for red (pg, block, yellowfin. Namizu, scamP and YeHowm=b)grouper (FMFC)

Bag limit Ad to 5 daily per person for am combination of grouper (FMFC)
Off.ttic,water recreational possession Hunts set to 10 per person for any combinstims of grouper (FMFC)

Allowable Sear deliased as book and hut, black sca bass awmft or in= (except powerheads.bangsucks, or comavc dcvzons) for (snapper and) grouper
a ina I grcaqier^Ali commercial harvest of any. species of (^, see bass, and Wwlbiled in state waters

whenever harvest of that species as priihibi in adjacem Wars widem
(Snapper and) grouper must be landed in whole condition (FMFC)

April 23,1990 Recreational bag limit set to 5 per angler per day (GMFMC).

ApnL l"I
weight) (GMFMC).

ApriL 1992

Minuman sme [unit set to ZD inclics for red (pg, black. Nasmu, and yellossitiouth) FUUPcr (GMFMC)

Comm=.juoU990) ad for 11.0 million pounds for grouper with this quota subdivided into a 92
(w d and a 1.9 didlicit pound doepmou

U2MICIO for grouper (GMFMC)
commercial studlow-water quota (1991) temporarily increased 700k pounds to 99 million pounds (whole

Commercial shatHow-water quota (1M) increased by 1.6 million pouuds; new ratio of 1.05 used to
convert tied weOt to whole wetot, I , I in jutted weight for a quota of 9A millionpninais r - .gtod weight) for IM '& 19W

(OMFMC).

Stressed areas am dentled an inateris aboreward of a Ham:
1. From the bound2anry the -urnifiction Of the Gulf andtoSouth Lode . i

terminating at 24m, M.(Y
northward and emmeard around the Dry Tortugas to a point
north of Rebecca Sboal at WV the outer boundary is the
100-1bot contolar.

2. From MS' to the south end of Sanibel Wand (36W) the
outer boundary a W-foot contour

3. From 26'26' north to agat off Tarpon Springs (28*1(r) the
outer boundary is the I loot contour.

4. From 2rlO' to a point of Cape San Bin at M229030.51
the boundary is We 60-UxK contour.

5. From MZ 29-30.5'west to a point off Mobile Bay, at
8r longstude the boundary is the 150-foot contour. The

is then a lift from the - Mt at Sr longitude
*to SiMM7 30101-5', at= W400t contour

off the ALftAS state lim

6. From 8r2&7* 30*M.5' the boundary rum due west to
Chandelcur Islands, LL

7. From the TXaA state line to a point an W the
boundary in the 100-fout centimr.

Amendment I extended the boundaries to Include:

Tessis watims out to the 30-fiabous isobath

I Assassins witers out to ft 104atbom initarth
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EARVEST TRENDS

HISTORY OF REGUIATIONS

The red grouper fishery is regulated at both the state and federal waters. The state waters on the west coast
of Florida extend 10 miles out from shore and are managed by the Florida Marine Fisheries Commusnon
(FMFC). Beyond the 10 mile contour is the Exclusive Economic Zone (EEZ) which extends another 200
miles from shom Fishing in the EEZ is managed by the Gulf of Meow Fisheries Management council
(GMFMC). The 20 inch milaimum size regulation (in both state and federal waters) of 1990 moved the fishery
into predominately federal waters. Currently, red grouper harvest is regulated by a commercial shallow-water
quota of 9.8 million pounds. This quota is reviewed for modification on an annual basis. A history of
pertinent fishing regulations put forth by both FMFC and GMFMC have been outlined on the preceding page.

COMMMCL41 EMRVEST

Date sources. Landings statistics for commercially caught grouper were available from 1962 to 1992 (computer
Mes maintained by the Fishery Dependent Data Group (FDDO), Research Management Division, Southeast
Fisheries Center (SEFC), Miami). The U.S. portion of the landings used in this assessment were separated
from foreign catches by a location code in the data file. Also available were records of commercial catch and
effort of the Cuban grouper fishery on the west coast of Florida from 1950 to 1976 (E. Klima, pers. comm.).
Groupers were not separated to species prior to about 1986 but were included in a category termed
.unclassified grouper." In addition to these data, a reeffish logbook reporting program was initiated in 1990
as a part of Amendment I to the Gulf of Mexico Reef Fish Management Plan of the Gulf of Mexico Fishery
Management Council (Gulf Council). All trap fishermen and a sample of other fishermen landing reeffish
were required to report their landings. llese data were used to estimate the distribution of the total 1990-
1992 red grouper landings by gear and area of capture.

As noted elsewhere, the landings data in the files represent a mixture of records. T'he weights recorded for
Florida records prior to 1986 are in units of gutted weight, whereas all of the other records in the files were
converted to whole weight using a
factor of 1.18. For the purpose of this
assessment we unconverted the "whole is US GROUPER LANDINGS FROM THE GULF OF ME)CIC0

weights" back to gutted weight by
dividing the appropriate records by

EIRED GROUPER

1.18. 2
121 0 01WER GROUPERS

TIP data were obtained from FDDG to
characterize the size composition of red
grouper landed by different commercial
gears in differeat areas and time.
'Mese data were supplemented by other
similar data gathered by the NNIFS
Panama City Laboratorys bioprofile
sampling program. Data from these
sources were available from 1984
through 1992, with a few records for
other years.
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Figum 29. Commemml landinp of aft Vwpen from U.S. wuws of the
Gulf ofMedco.
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Temporal binds In commercial
landings. Because grouper landitigs
were not separated by species prior in
1986 we are unable to track red
grouper separately below that time.
Total grouper landings from the U.S.
Gulf of Merico exhibited a slow decline
from about 7.5 million pounds in 1962
to about 5 million pounds in the late
1970s (rable 3, Figure: 29).

Handlines and power-misted (electric
and hydraulic) reels accounted for
almost all the catch prior to the
introduction of longlines in the early
1980s (Figure 30). With the exparision
of the bottom longlme gear in the

196S is" Irm 1974 19" IM 19M 19% INS

YEAR
1980s the total grouper landings Maine 3a Toad commeimcial harven of ffloupe" from U.S. *W= of
increased sharply to a maximurn of dseGWfqfMerkobymedwdqfcapWm
about 12% million pounds in 1982
(Figure 30). The contribution of fish traps to the total grouper catch increased in the mid-19ft but never
achieved a large share of the combined landings (Figure 30).

US GROUPER LANDINGS FROM THE GULF OF ME)GCOis

12

11

6

3

Most of the U.S. Gulf of Mexico grouper catch for all species has been landed in Florida at least since 1962
(Table 4). The commercial US. catches of red grouper since 1986 are almost entirely landed in Florida (Table
6). Red grouper also make up a large proportion of the total grouper landin since 1986 (Figure 29, Tables
4 and 5). However, the relative dominance of the various grouper species vary by state and year (11ables 6-31).

A very substantial portion of the commercial harvest in the 195(rs is attributable to the Cuban grouper fishery
operating off the west coast of Florida at that time (Figure 31). The Cuban fishing effort was directed at red
grouper, which constituted approximately 90-percent of the total catch (Abascal 1968, as cited in Tashiro et
a]. 1977). The principle gear used was
bottom longline. Estimates of harvest
during this time period ranged from 7
to 13 million pounds; approximately
double the U.S. landings for the same
time period. In the 19Ws the Cuban
catch dropped off to approximately 2-3
million pounds per year and then
increased again in the 1970's to 4-5
million pounds, very dose to the US.
landing estimates for that time. None
of the Cuban fleet's catch of grouper
were exported, but rather remained in
that country for domestic consumption.
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RED GROUPER LANDINGS OFF FLORIDA WEST COAST

111111hz M AmL
M'M'M/H M

U0 Moo^;/'R^Mo;/' P0 z' V52% 2 ZZ, 222,
'nH RU " 'n"'Un ^ P". 0 ^ 101/0/ /0'ING

17

z

R
t
Cnz
.4

LONIOLINES TRAPS

HAND & POWER UNES R

i 0'r2iffIR & UNKNOWN

i- i.Ah

D cuBAN LANDimas 7.5 J_aa E-- TRAPS
B US LANDINGS Le

ESWHANDUNE
BOTTOM

_U as 09 so 92 LONGUNE



MISS. ALA.

ItLOWSIANA

TEXAS QD

*4 13 a FLORIDA

2TAT9$
ilk 4 lk

MEXICO I as GULF OF MEXICO 3

p 23 a
so- Ilk $4 39

14
4

28

W]i
21,

as P

I,- :f'%, 11A YtICATAN
PENINSULA



The Fishery CDnSaVSUOn and Management Act of 1976 prohibited foreign countries from fishing within the
Fishery Convervatkni. Zone (extending 200 nautical miles off shore) after March 1, 1977 without a U.S. fishing
permit.

Mississippi and Alabama once landed modest amounts of unclassified groupers many of which wow caught
in foreign waters (Table 5). Them early landings declined the early 1970s and remain low. Recent grouper
landings from thew two states are almost entirely from U S. waters but most are still not recorded as to
species (Tables 3 and 4). it is possible that red grouper were an important part of the early grouper landings
from these two states but most of the production was from foreign waterL

Louisiana grouper landings have been significant only since about 1984 (Table 5). A large fraction of grouper
in the Louisiana catch remains unclassified to species (Table 6), but of the more than half that has been
classified since 1986 (Tables 5-29) only a few thousand pounds have been classified as Ted grouper. It seems
unlikely that red grouper were ever an important part of the Louisiana grouper catch.

Tens grouper landings from U.S. waters also increased about 5-10 fohl in the early 198M over the prior
decade, however the last two years of record (1991 and 1992) show a decrease back to the pre I9Ws levels
(Table 5). Large numbers of these groupers also remain unclassified to species (Table 6). However, less than
500 pounds of those classified to species were classified as red grouper (11bles. 7-31).

From these observations^ we doubt that red grouper was ever a large part of the domestic catch of Gulf of
Mcdco grouper fishermen west of Florida. It is clear that at the present time almost all of the U.S. Gulf of
MaticD red grouper harvest is from Florida (Table 19). Red grouper accounted for an average of 69 percent
of the toud classified grouper landin for the 5 years where they can be separated into species (range 63 to
74 percent). Moe (1969) noted that red grouper composed about 60 to 75 percent of the total grouper catch.
Although he did not specify the period for which this estimate applied, we presume that he was referring to
the period in the early to mid 1960s when his data were collected. These dam indicate that the red grouper
proportion of the total grouper harvest has been relatively constant, at least since the 1960L Based on this
assumption, we estimate the red grouper catches for each year prior to 1986 as the product of the total annual
unclassified grouper landings and the mean proportion of red grouper in the 198&1990 landings (Figure 31).

Trends in landings by gear. Red grouper are commercially harvested with a variety of gears throughout the
Gulf of Meirico. Based on the grouper fishery as a whole the predominant historical gear among these are
Ohandlineso (Figure 30). These include lines that are operated either manually or with the assistance of electric
or hydraulic power. The landings from all of these gears have been reported under a single gear code.
Consequently, they cannot be partitioned into more discrete categories and are referenced herein as "power
and hand lines." Bottom longlines have been replacing bandlines as the primary gear used to harvest groupers
since the early 1980s.

The red grouper landings in the data files were already partitioned into gear and grid for 1986 through 1989,
but data since 1990 are only available by month and port of landing. We estimated the spatial distribution
of the 1990-1992 red grouper by gear it= the logbook reports. We assumed that the entire trap catch was
reported in the logbooks and the remaining catch was distributed in proportion to the catches reported in the
logbooks (Tabl&32). This allowed partitioning the 1990-1992 catch estimated from the Florida Trip Ticket
Program into catch by gear and location of captum This permitted construction of tables of catch by location
and gear from 1986 through 1992 (Tables 31-36). It is clear from these data that the trend of increased use
of bottom longline gear continued into 1990 when it became the principal gear employed for red grouper
(Figure 31). The bottom longline catch of red grouper declined in 1992 to the lowest level since this gear came
into common use in the 1980L
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Spatial The bulk of the
198&1992 commercial catch of red
grouper was from the eastern Gulf of
Mexico to the west and south of 71arapa
- St. Petersburg, Florida, with a decided
peak in grid 5 (Figure 33; Table 33).
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Most of the red grouper trap catch w. a
through 19n was in the southern part rA Ism
of the fishery in grids 2 and 3 (Table p 000
34). These fish were landed primarily
in Collier and Monroe counties
(Table 39), where they contributed up 0 isoe
to half the counties' red grouper F. low
landings (Table 40). Taylor and Wu
McMichael (1983) report that red 0
grouper was the most abundant target
species in the Collier County trap
fishery, malting up 91% of the target
weight and 73% of the target number.
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Starting in 1990 however an expanding trap fishery was established in grids 6 and 7. In 1992 mom red grouper
were caught in grid 6 than grids 2 and 3. Furthermore, the trap fishery landed as much fish in Citrus county
as it did in Collier that year. The trap catch diminished in importance in 1990, but landings increased again
in 1991 and 1992 to near previous levels. We expect that some small trap landings had existed in these areas
previously but were not coded properly in the landings files. The other principal sow sbowed no spatial
affinity for a particular subset of the grids from which most red grouper were harvested (Tables 34 and 35).
However, most of the landings in counties north of Tampa - St Petersburg were taken with handlines (Tables
37 and 38).

RECREATIONAL HARVEST

Data sources. The recreational harvest estimates for red grouper are derwed from a combinafim of three
sources. The primary data source for the recreational harvest of red grouper is MRFSS, which covers the
period 1979-1992 This survey provides estimates of the numbers of red grouper harvested during bimonthly
periods (waves) by state and mode (shorebound, privatelrental boats and with several
exceptions. There were no estimates of harvest for wave I (January-February) in 1981. Texas boat mode was
not sampled from 1982-1984. Texas was not included in the survey from 1986-198& Party boat (headboat)
sampling was discontinued after 1995 for all waves and stateL

The suspension of the party boat sampling by the MRFSS coincided with an expansion of the NMFS headboat
survey conducted by the NMFS Beaufort Laboratory (data courtesy G. Huntsman, SEFC Beaufort Laboratory)
to include U.S. Gulf of Mexico ports. These latter data provide estimates of landings by partyboats for all
states after 1985 and constitute the second source of recreational harvest estimateL

Tlie third source of recreational harvest estimates is the Texas Parks and Wildlife Department (TPWD) coastal
sport fishing survey (data provided by T?VAD). This survey provides estimates for numbers harvested by boat
modes, exclusive of party boats, for Texas for 1986-1992. Harvest by shorebound fishermen has not been
included in the estimates since 1995.
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The combination of these three sources
provided estimates for all areas, modes,
and periods accept for wave 1 of 1991,
the 1982-1984 Texas boat modes, and
Texas shore modes after 1985. The
harvest of red grouper hout the shore
is minimal, and no attempt was made
to include this missing stratum in the
final estimates.

M
z

U

Values for the other mining strata -J 0.5 05 Os
were estimated from their respective 2

0.4
proportional contributions for years
when they were sampled. Specifically,
the 1981 wave 1 estimates were derived.
from the 1981 totals using the mean
fraction of the annual harvest that YEAR
occurred in wave I in other years. Fqwv M Estimated minibm of red gn;Wv howsud by recrainimwl
Similarly the harvest by boat modes in fishermen in Fkrida imamid was and ihe EEZ 1979 to 1992
Tens in 1992-1984 was estimated from
the gul(Wide landings in those years and the average proportion of the annual galhnde landings contributed
by the Tom boat modes in years when they were sampled.

Intercept data from MRFSS provide length measurements for samples of fish encountered during the
interviews. These data permit characterization of the length frequencies and weights. Simits and more
extensive data were gathered in the 1986-1992 headboat survey, and other date were provided by the TVWD
annual coastal sport fishing survey, TEP, and the NMFS Panam City Laboratory bioproffies sampling. These
data sources were pooled to estimate mean weights of landings by fishing mode.

The biomass of the annual recreational harvest was estimated as the sum of the products of the estimated
number of red grouper harvested by mode and the estimated mean weight of the grouper harvested by that
mode during the year. The mean
weight of grouper for a given year was 2.6 RED GROUPER RECREATIONAL HARVEST 1979-1992
estimated as the men weight of all
grouper measured during the intercept
portions of all surveys for the year
(Table 41). However, If fewer than 50
individuals were measured during the -E^4 12
year for a particular mode, then the
annual mean weight for all modes was
substituted for the mean weight for the :-?-' O'S
mode. This convention affected the
biomass estimates for shore mode
fishermen each year and the other
modes in occasional years.

Recreational catch estimates. Red
grouper harvest estimates by state, year,
and distance from shore are given in
Table 42. These data confirm the
impression obtained from the

ON OW3 M a W W N a M M M

YEAR
Figum 35. Estimated nimsbers of red grmpea hww'sim by angkis
fishing from pivate or ramad bum and ftm chartff or poryboats,
1979-1992
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commercial data that the red grouper
fishery is primarily confined to the

PFUVATE & SHOW MODE RECRFATIONAL CATCH 1979-923.5

waters off Florida. The estimates are 30
highly variable over the period but NUMBER ILARVES1131)

average about 550 thousand individuals 25.
and 2.4 million pounds from 1982-1989. zz
Ile 1990 bnftgs declined about 70 m. 2.0.
perocut by number and 41 percent by 0
weight, primarily as a result of the OZO 1.5" 1A
20-inch minimum siv-

It is also dear from Table 42 the
recreational harvest occurs offshore, as 0.6 GAS

away from the state inshore waters.
Much of the recreational harvest was in Le
Florida's territorial sea before Florida 79 00 81 02 63 04 86 06 87 88 89 90 91 92

enacted an 18-inch minimum size in
July 1985 (Table 42, Figure 34). The
numbers of red grouper in the
recreational harvest initially declined

t' .

YEAR
Fqum 36. Dupondon of red grouper caught by wWfers fidung jrom
shore or prbatelrental vessA; 1979-1992

after this measure went into effect, primanly in the territorial sea. However, the harvest recovered to about
the prior average in 1989 and 1990, with almost all the growth occurring in the EF7_ Simfiffly, in 1990 the
catch declined after the minimum size was increased to 20 inches, but a recovery would seem to be underway
as the catch increased the next two yem. Most of this increase was again in the EMZ

As expected from the life history of red grouper, shore-baset! fisherman catch a small h2ction of the
recreational harvest (Table 43). Because of survey design, the recreational harvests from charter and party
boats were combined before 1986. For most years before 1990, anglers fishing from private or rental boats
accounted for most of the recreational harvest of red grouper. However, when the conservation measures
adopted by the Gulf Council became effective in 1990 the private/rental component of the harvest declined
sharply while the charter/partyboat harvest remained nearly constant (Figure 35). Closer inspection reveals that
the partyboat sector also declined sharply while the charterboat harvest remained essentially constant in 1990
(Table 43). After 1990 private-rental boat harvest started to increase again while party and charter vessel
harvest remained fairly constant.

The 1990 conservation measures may have reduced the angler harvest in several ways. The 20-inch minimum
size required a Large portion of the catch to be released, which may in turn have reduced the motivation to
target the species. In addition, if a large number of anglers had been selling their catch, the new requirement
for a reef fish permit may have eliminated part of the Orecreational" eSDrL

The MRFSS estimates include estimates of fish that were released as well as those that were harvested. Data
are available for private/tental and shore mode anglers for harvest and releases from 1979 through 1992 (Table
44, Figure 36). These data show that a clearly increasing fraction of the total catch has been reported to be
released over the time period, from about 3 percent in 1979 to more than 91 percent in 1991. There was a
slight decrease to about 86% by 1992. However, the estimate of total catch (including both harvested and
released fish) for the years following the 20-inch minimum size increased in 1992 to levels higher than any
prior year.

These data suggest no significant decrease in recreational effort directed at red grouper between 1999 and
1992, despite the permit requirement for the sale of reef fish imposed by the Gulf Council in 1990.
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COMBUCM HARVEST

Because recreational harvest estimates
are available only since 1979, it is
possible to estimate the combined
harvest of red grouper only for the
period 1979-1992 (Figure 37). The
estimate of combined harvest increased
from a 1979-1980 average of about 62h
million pounds to a 1984-1995 average
of almost 11 million pounds. Total
landings then declined to about 6.2
million pounds in 1990. Annual
increases for 1991 and 1992 brought
the combined harvest back up to 7.2
million pounds for the last year.
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The decrease from 1985 to 1997 was the Gulf of Mcdca, 1979-1992
entirely the result of a decline in the
estimate for the recreational fishery, probably in response to Florida's 18.inch minimum size. 'Me estimated
1990 combined harvest was about equal to the levels at the beginning of the time series. Both the recreational
and commercial components of the 1990 harvest declined from the 1989 estimate, but neither estimate declined
to a level much less than had been ezperienced in the previous 3 years (Figure 37, Tables 2 and 40). The
increase to 7.2 million pounds in 1992 was due entirely to an increase in the recreational harvest.

SEASONAL DISTRIBLT11ONS

The average seasonal distributions of the commercial and recreational harvests are shown in Figure 37. The
most recent year (1990) was not included in the mean for the commercial sector because of the
implementation of a quota in 1990. The seasonal distribution of the recreational catch was estimated as the
monthly sums of the estimated catches from the three surveys. Where an estimate for a cell spanned more
than a month (as in the bimonthly
waves of the M1kFSS) the estimate was SEASONAL DISTRIBUTION OF HARVEST BY SECTOR
divided equally among the applicable is
months. 1 0 P-ECREXTIONAL JW9-92

The commercial harvest showed a
summer peak in landings but the
seasonal variation in landings was not
great. The recreational harvest also
exhibit a summer peak and midwinter
minimum. However the recreational
harvest in November and December
were about as high as they were in any
other month.
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TRENDS IN CATCH-PER-UNIT-EFFORT

Estunates of catch per unit-effort (CPUE) were
available for three different gear types and two
separate time periods. Records of the Cuban fleet
fishing off the West Coast of Florida include
number of days fished and total poundage of harvest
each year from 1940-1976 This was predommately
a bottom longline fisbery^ Additiotial CPUE data
were available from the Reefish Logbook Program
which were used to estimate monthly CPUE for fish
traps, handlinm and bottom longlines from August
1990 to December 1992 (rabies 45-57).

From 1940 to 1957, CPUE estimates from the
Cuban fisherywere relatively stable at approximately
900 pounds per day (Figure 39). However starting
1958 CPUE and total harvest both began a nine
year decline. Some leveling off of this decline was
apparent in 1986, however by this time CPUE was
only about a third of the previous time period
(appmKimately 300 pounds per day)-
decreased CPUE, total effort increased on I
annual basis from 1964 to 1976, the
fishery was allowed to operate in U.S. waters.

CPUE estimates from the trap fishery (pounds per
trap hour) are given in Figure 40. Neither the time
trends of means or medians show any apparent
annual or seasonal trends. Mean monthb
estimates varied from about 0.38 pounds per trap
hour.

CPUE estimates from the handline fishery (pounds
per hook-hour) are given in Figure 41. As with the
trap fishery CPUE estimates, the estimates from
hand lines showed no apparent annual or seasonal
trends. Mean CPUE since August 1990 has
averaged approximately 2-5 pounds per hook-hour
and are far more efficient than bottom longlines in
this respect.

Bottom longline CPUE estimates (pounds per hook-
hour) are shown in Figure 42. The only possible
trend from these data is an increase from
approximately 0.06 pounds per hook-hour in late
1990 to 0.12 pounds per hook-hour in early 1991.
After this increase, however CPUE again returned
to previous levels. This trend did not relicat itself
the following spring, suggesting a transient effect of
the 1990 closure.
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The two sources of CPUE data provide somewhat
different perspectives on the status of the red
grouper stock that supports the current U.& red
grouper fishery Taken alone, the CPLTE statistics
from the logbook data suggest a rdattv* stable
current fishery The data from the Cuban fishery,
however, suggest that a meaningful . M
abundance occurred by the mid 196(X possibly as a
result of the removal of the accumulated biomass of
older fish that often accompanies a now fishery

Taken together, these data me oDnsistent with a
fishing-induced decline in the standing stock of red
grouper in the 1950s and early 1960s followed by a
relatively stable fishery on a much reduced stock,
resulting in a much reduced catch per unit Mom
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SIZE DIMMUTION OF THE HARVEST

COMMRICIAL SIZE COMPOSMON.

Figure 43 is a scattergrain of all length samples from the commercial fishery from 1984-1992 by day of sample.
Inspection of these data reveals a significant decline in sample size that began in mid 1988 and extended
through 1989. The impact of the 2D-inch mini unt size is also apparent from the samples from 1990-1997-

These data and other samples taken by investigators from the NUFS Panama City Laboratory in 1980 and
1981 were used to construct length frequencies of red grouper by gear type and year of capture (Figure ").

Red grouper sampled from trap
landings are decide* smaller on
average than those sampled from the
other fisheries in every year for which
samples are available except 198&
Inspection of the 33 observations from
traps in 1988 revealed that they were a
sample from a single trip in the Florida
Keys. The 20-inch mini uni size
caused an upward shift in the modal
size of the trap catch, but red grouper
below the minimum size continued to
be harvested with traps, although
observations of these undersized fish
eventually dissipated. There is no
indication in these data that the 1995
Florida 18-inch minimum, size bad any
effect on the size composition of the
Landings.

....................... I ........... I ........... I . .......... I ........... I ........... I ........... I .........

1934 1985 1986 1987 IM 1939 1990 M 1992
YEAR

Fkm 43 Scanagm of kirgh sampks fivm the emmecuil j1shM
for red fflvuper, 1984-1992

25

,V%)%v

so
,49
GO

Zf 4D

35 rp...

30 0

z
Lai as G!
.4111

20

10



Red grouW caught with
handines were somewhat
larger than those caught with
traps but were smaller than
those caught with power
assisted reds or longlines from
1984-1986 (Figure 44). As
with the trap fishery, sub-legal
size fish were still being
harvested the first two years of
the regulation (1990 and 1991),
but were essentially eliminated
from the samples by 1997-
Also as in the trap fishery,
there is little indication that
Florida's minimum sin had
any effect on the size
composition of the harvesL

Samples of the catch from
power-assisted reels and
bottom longlines were larger
than with the other gears
(Figure 44). A decreasing
trend in the relative abundance
of red grouper 30 inches and
greater is evident for both of
these gears. These samples
also reflect the impact of the
20-inch minimum size but do
not indicate any effect of
Florida's minimum _'

A primary reason for
inspection of these data is to
identify the most reasonable
way to aggregate the data to
estimate the size composition
of the harvest. If the samples
from the fishery were simple
(adequate) random wmapW of
the catch, then they could be
used directly to estimate toe
size composition of the catch.
Unfortunately, such is not the
case (Table 59).

It is clear from Figure 44 that
true handline gear catch a
different size distribution of
red grouper than do power-
assisted reels. Unfortunately,
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in the lanftV files hndU=
and power-assisted gem we
reported under a single par
code (610^ and we must,
theretom esumate the length
frequency for the combined
catch for these two goars,
Consequently, we sought a way
to stratify the observations so
that we could develop an
estimate of the length
frequency of the harvest from
some weighted combination of
gemlarea strata which would
accurately reflect the total
harvest.

Tables 45-55 present
summaries of the number of
length observations by year,
gear, location of capture, and
county of landing.

The length frequencies of the
samples by location of capture
are presented in Figure 45 and
by location of landing in
Figure 46. The samples by
county (Figure 46) clearly
reflect the paucity of sampling
effort in 1989 and the lack of
effort directed at the catch
from Charlotte to Collier
counties.

The samples arranged by area
of capture (Figure 45) provide
more complete coverajA but
still retain dispropornonate
representation by gear (rables
51-55)

This data lead us to stratify the
samples by gear and area of
capture, which we believe to be
the best compromise with the
available data. Although the
effect of this convention on the
estimate of the length
frequency of harvest is
uncertain, we feel the estimate
to be reasonable.
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RECREATIONAL SIZE COMPOSITION.

Figure 47 is a scattergram. of
all length samples from the
recreational fishery from 1979-
1992 by day of snample-
Inspection of these data reveah
a gradual increase in sample
size through the years. An
important part of the increase
was the result of the institution
of the headboat survey in the
Gulf in 19K As with the
commercial data there is a
clear signal of the impact of
the 20 minimum size in the
1990-1992 samples. There is
also a drop in the sample size
in the latter half of 1985 that
might indicate a response to
Florida's 1985 18-inch
minimum size.

Inspection of annual variation
in the length frequencies of red
grouper sampled by mode
indicate a mode of 12-15
inches for headboats from 1982
to 1989 with a pronounced
shift to a mode of about 20
inches in 19% (Figure 48).
Shore mode samples show no
particular pattern and are
relatively rare, as expected
from the life history of the
species. Samples from
charterboats are also quite
sparse but fairly similar to the
headboat samples from 1986-
1989 and 1990-1992. The 1990
sample of the charter catch is
very small but dearly reflects
the 1990 minimum size. The
length frequencies from the
privateirental mode follow
similar trends.

The length frequencies of the
recreational harvest by mode
and area summed over years is
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given Jet Figure 49 Th= data
also feflect the scardly of
observations in the western
Gulf of Mexico. Ali of the sts:
observations from west of
Alabama we= from anglers
fishing from private vessels in
Tens.

The paucity of intercepts of
red grouper in interviews with
shorebound fishermen in both
Figures 48 and 49 reflects the
preference of red grouper for
the deeper waters ouslium it
is possible that some of these
records for shorebound
fishermen may reflect data
entry errors rather than actual
observations of red groupers
harvested by angliers fishing
from shoreline structures.

There is a trend of increasing
average size of red grouper
harvested by anglers as one
moves northward along
Florida's west coast (Figure
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49). This trend is most apparent in samples from the headboat fishery but is also evident in samples from
anglers fishing hum charter boats and from private or rental craft (Figure 49).

The length frequencies of red grouper sampled from the recreational harvest by fishing area and year are given
in Figure 50. These data suggest that the trend of increased mean size in the more northerly areas was present
at least as long ago as the late 1970s. Ibis trend, which was also apparent in the commercial landings, suggests
small red grouper are comparably more scarce in the northern part of the fishery.

Recalling the north-south movement pattern (Rim 1970) and the tendency for WW fish to move further
than small fish (Moe 1969), it is reasonable that the harvest of red grouper in the northerly part of their range
in the eastern Gulf of Mexico is dependent on emigration from a center of abundance to the south. If this is
the case, then one of the more important effects of overlishing would be to greatly reduce the catch north of
the Tampa-St. Petersburg area.

As with the samples from the commercial harvest, a primary reason for exammung these distributions is to
identify the most reasonable way to aggregate the date to estimate the size composition of the harvesL Several
constraints are unposed by the headboat and MRFSS catch estimates. First, while the length samples lim
been collected in specific locations and clearly indicate that there is south-north cline in size, the catch
estimates must aggregate samples within strata.

The design of MRFW provides inshore-offshore resolution within states but is not designed to provide catch
estimates along the coastline of a state. Consequently, the finest spatial (along-shore) resolution of the catch
estimates from MRFSS are by state. Ile headboat catch estimates are available by area that correspond to
the regions depicted in Figures 49 and 50. After review of the spatial variability of the lengit-frquency data

29

>4U

CY

FiL- 0

0

0

0 26 2

0 4

45 32 dffifl



and the constraints imposed by the
catch estimates, we elected to
partition the annual recreational
catch by mode. ne lengths of the
catches in these partitions were
apportioned according to the
corresponding sample length
frequencies on[= fewer than 50
samples were available. In such
cases, the lengths of the catches in
the partition were estimated from
all samples for the year.

Because commercial grouper data
are separated to species only since
1986 and because the headboat
survey sampling was expanded to
include the Gulf of Madoo in 1986,
we chose to restrict our analysis to
1986-1992. The resulting estimates
of the length frequencies are
presented in Figure 51 and Table

LENGTH COMPOSMON OF COMBINED ELARVOT

!^M
ic is 20 25
TOTAL LENGTH (INCHES)

Fkm 51. E&*nated kn&* composidon of die merawianX and emmerewl
harven of Gulf of Me= red 8rouper, 1986-1992

71-74. These clearly show the propensity for commercial fishermen to harvest red grouper that have an
average larger size than those harvested by recreational fishermen. They also clearly show the effect of the
20-inch minimum size in 1990. As was seen in the previous length-f1requency analysis6 the frequency of red
grouper greater than 30 inches total length has decreased since the years 1986 and 1987. A decrease in the
number of larger, and presumably older, individuals in the stock is evidence that fishing mortality has altered
the age structure of the stock.

FISEEING MORTALITY

BACKGROUND

To date, only one direct estimate of mortality eldsts for red grouper in the Gulf of Mcdco (Moe 1969) and
one for the Atlantic (Stiles and Burton 1991). Moe (1969) estimated total mortality to be about Z=032 in
the 1960's using estimates of the actual age composition of the harvest. Stiles and Burton (1991) used similar
analysis on data from the recreational fishery from Morehead City, NC to Key West, although 76 percent of
the samples were from south Florida or the Florida Keys. They obtained an estimate of Z-0.46. Both of
these studies derived estimates of mortality that represent the average fishing mortality across all fully
recruited ages.

As stated in the previous section, discard mortality on red grouper can be significant. The 20 inch mini urn
size regulation put on in 1990 resulted in a marked increase in the numbers of red grouper subject to discard
mortality. Furthermore, while this mortality win contribute to total Mortality (and fishing mortality) the hill
"benefit" of this mortality will not be realized in the subsequent yidd. Discard mortality results in some fishing
mortality which does not contribute to the yield.
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In this study, fishing mortality rates consistent with the age distributions of harvested red grouper are
estimated using virtual population analysis (VPA) methods. lbese methods require estimates of the age
composition of the catch through tune.

AGE DIMMMON FOR THE COMEBDM HARVEgr

The ages of red grouper have not been routinely sampled from the Gulf of Mcdoo harvest. As a consequence,
it was necessary to estimate the age composition from samples of the lengths of harvested fisIL This was
accomplished by using the time dependent growth model derived in the previous section using the appropriate
inverted equation. Fish from the observed data of known length and age (and thus cohort) were used to refit
the inverted equation using a least-squares minimization routine, resulting in the following equation:

LaWA-(l +0.01 l(v-W)x(31.9(1 -M-us(In)

Fish were assigned to a cohort in the same manner that was described for the assignment of ages in the
previous section.

Expanalon method. 7he length and age frequencies of the catch in each strata wen estimated from the length
frequency of the sample for that strata as the product of the estimated length or age distribution of the sample
and a weighting factor. 71his process amounts to the expansion of each measured fish to the entire harvest
based upon its contribution to the cumulative frequency distribution of the sample of sizes of the fish
associated with its particular stratum. T'he extent of the expansion can be estimated by computing the value
of a weighting factor for the individual observations.

'Me landings estimates for the commercial fishery are in biomass units. Thus, the weighting facturs used to
expand the individual length observations from the commercial fishery samples to the lengths of the harvest
must account for the weights of the fish. Thus, for the commercial harvest, the weighting factor is determined
as the ratio of the estimated combined weight of the fish comprising the length-frequency sample to the weight
of the landings in the strata; i.e.,

weighting factor =
total pounds landed

n
aL,.b

where n is the number of fish in the length sample, I^ is the length of the ith fish in the length sample, and
a and b are the coefficients of the length-weight equation. This procedure simply expands the number of fish
in the length sample to that number which would equal the weight of the Landings.

In contrast to the commercial landings, which are recorded in pounds, the annual catches for the recreational
fishery are estimated in numbers of individual& This allows the length frequencies of the harvest to be directly
extrapolated from the length frequencies of the samples by multiplying the estimated harvest by the
proportions of the observations of lengths in the cumulative frequencies of lengths in the strata, i.c.,
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total numbers landed
weighting factor= I

total sample of lengths

This procedure required sufficient AGE COMPOSIMN OF COMBWW HARVEST
knowledge of the catch and length COMMERCIAL
frequencies by gear and year to RECREA-TIONAL
completely cliaracterize the harvest.
Constraints imposed by sample sizes for
length measurements and by coding L)
conventions for gears in the landings
data, required stratifications to obtain

Ul- f- CYreasona gear-space st-up-s-
further an,%Iv%is. Insufficient data are
available to characterize the length
composition of the commercial harvest >
prior to 1986 so analyses were P
restricted to subsequent yeam The <
combined estimated age frequencies are
shown in Figure 5Z

ESTIMTES OF MORTALITY

Catch curve estimates. Total mortality
estimates for fully recruited age classes
were derived through catch curve
analysis of the age data from Table 75-
77. This method assumes constant
recruitment to the age which is fully
available to fishing, constant fishing
and natural mortality for hilly recruited
ages and that these conditions have
been true for at least as long as the
oldest age in the analysis has been
alive. Although these conditions are
rarely met, the results of catch-curve
analyses often provide useful
information with which to judge the
extent of mortality in the population.

Because of the shift in the size
composition of the harvest in 1990, we
estimate the mortalities for the average
of 1986-1989 and 1990-1992 separately.
We cannot ascertain from the available
data if the assumptions required for the
analysis are met.

The estimates of total mortality for the
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two time periods are virtually identical (Figure 53), about Q494 for 198&1989 and about Q497 for 19^1992
By compartson, in the previous assessment (Goodyear and Schimpa 1991) we used two growth models to
estimate age from length that lead to lower estimates of total mortaft (ranging from Z-0.27 from Moes
equation to approximately Z-0.40 bor the equation of Burton and Stiles^ Because growth rates have clearly
increased since Moe's work, the results from the application of his model are clearly spurious. The current
best catch-curve estimate of fishing mortality for fully recruited ages a approximately F-0.28 for M=O.M or
about 0.33 for M=0.15.

Virtual Population esthmates.Fishutg; mortality was 22 HANDLIME CATCH PER MET GEM

also estimated through VPA analysis using an
extension (Powers and Restrepo 1991) of the 2.1
ADAPT methodology (Garvis 19M). This X

N :A
methodology provides for inclusion of indices of
relative abundance in the estimation procedure .7
through a least-squares minimization of the 0.0
differences between estimates of cohort(s)
abundance(s) and the indices. No fishery
independent estimates of abundance were available
for this analysis^ consequently catch per unit effort M 10
measures derived from fishery statistics were M
evaluated. These included indices derived from both -2.0
the recreational and commercial fisheries. In
general, the available data lead to different F^FWW
conclusions about the status of the stock. Bemuse VOLIM,
of this finding, and the lack of fishery independent
knowledge of the status of the stock, our confidence about the accuracy of either result a low Both are
presented here.

Both analyses required estimates of natural mortality 2.0 MEDIAN HANDUNS CATCH PER HOOK-HOUR
(M) and age specific estimates of gear vulnerability 013SERVED PREDICTED
(selectivity). Natural mortality of fished populations
is typically estimated with a high degree of
uncertainty. Based on the range of M reported in

0 oa&EIrJW 0 PREDWTED

ab 0 III -io 0 SIT 92
YEAR

S4. Estimated CPUE for die han&bw catch of red
vaAwfloda: the FFA^fin wtdm^

rz isthe literature a value of M=0.20 was chosen 0

(Goodyear and Schirripa 1991). Selectivities 0.0
describe how fishing mortality is distributed among 0 0
ages. Selectivities were initially estimated from
deviations from the catch curve for 1991-92. The - ---------------------
VPA was run to estimate selectivity for the previous Vi
years. The estimates from the 1990 and 1991 were &
then averaged and used for the terminal year -2.0 Ob $IF 9b 69 0 9) 6-
selectivity for the next trial. This process was YEAR
repeated until selectivities converged and PIPm 55. LOGBOOK CPUE citimater for the handhne
demonstrated minimal change with further trials. catch of red gimpe; vahm fimd in the VPA pmedum
The resulting selectivities for ages 4-6 were then and redcluaLr.
compared to that expected based on the proportions
of each age class above the 20 inch minimurn size. The values for ages 5 and 6 agreed well with the expected
values. 'Me value for age 4 was adjusted upward by the ratio of its expected proportion and the Selectivity of
the first fully available age class (age 7).

The VPA analysis that resulted in the highest estimates of fishing mortality utilized cpue values derived fromI
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the commercial staustics. TWo nine series were constructed for the handline catch. The first was the ratio
of the handline catch to the estimated number of handlines on vessels fishing from Florida ports by year. Tlie
later data were available for 198&1991 from the SEFSC Operating Units Files. The second Unic series was
the median handline catch per book-hour derived from the Red Fish Logbook program data files, The bier
data source should provide a better measure of CPUE but were only amiable for 199D-1992- VPA results
derived from these data are presented in Tables 78-80 and the relations between and CPUE indices and
population abundances along with corresponding residuals are shown in Figures .54 and 55. The associated
estimates of population size and F by age and year are given in Tables 78 and 79. In general, the model fit
was poor as evidenced by esumtes of welficients of variation for numbers at age in the terminal year that
were greater than 1.0.

The VPA analysis that resulted in the lowest
estimates of fishing mortality utilized abundance
indices derived from recreational fishery (Table 81-
83). The performance of each of several cpue
statistics from the recreational fishery was evaluated.
In gencral, catch per angler trip tended to be low
and declined with the onset of the 20-inch mimmunt
size in 1990. None of the cpue indices evaluated
proved satisfactory. A large hattion of the CPUE
values derived from the Private-Rental intercepts in
the Wtl M survey involved few fish per angler-trip.
If fluctuations in abundance favor changes in the
fraction of anglers catching fish more than the
number of fish caught by individual anglers then the
total catch might be a better index of abundance
than the available cpue values. Consequently, we
employed the estimated catch of age-5 red grouper
by the private-rental sector of the recreational
fishery.

VPA results derived from these data are presented
in Tables 81-83 and the relations between the CPUE
indices and population abundances along with
corresponding residuals are shown in Figure 56.
'Me model fit is much better than that observed for
the analyses using CPUE estimates from the
commercial fishery, with CVs for numbers at age for
the terminal year of in the range of 0.25 to 0.3. The
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terminal year fishing mortality estimates for ages Z 0.4
over the minimum size limit were about 03 (80%
confidence interval ca. 0.21 to 0.40) from this
analysis. These rates are much more consistent with
the catch curve estimates of total mortality than
were the values estimated using indices derived with
the commercial handline statistics. Because of the
better model fit and the better agreement with the
catch-curve result, the VPA estimates derived with
these recreational statistics were selected for
subsequent analyses. Although, our confidence in
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the accuracy of these estimates is lower than their computed confidence intervals would suggest, tile estimates
from this analysis seemed most reasonable given the catch cow resulu6 therefore they were adopted for
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subsequent analyses where required.

'Me estimates Of age specific population size and fishing mortality are given in Tables 81 and 81 The fishing
mortality estimates appear to reflect a dome shaped selectivity curve with highest values at intermediate ages
(Figure 57). There was also a reduction in fishing mortalities for the younger ages in recent years. presumably
as a result of the implementation of the 20-inch minimum size that went into effect in 1990. This Is reflected
in a change in peak mean selectivity from age 4 for 198&1989 to age 8 for 1990-1992. However, bemuse we
have no estimates of the number of discards of sublegal fish, the associated fishing mortality is not included
in the VPA results. Consequently, all of the values for fishing mortality for ages less than 7 are presumed to
be underestimated after 1990.

We use simulation techniques to evaluate the possible current level of SPR. We performed two analyses. In
the first, mortality rates were the averages of the 1986-1989 VPA analysis assuming natural mortality to be
0.2. The resulting estimate was about 0.17. The second analysis used the same selectivity curve but the catch
curve estimate of fishing mortality for the period (F-0.287). This resulted in an estimate of SPR of about
0.24. The same analyses performed on the 1992 selectivities produced SPR=.3 for the VPA results and
SPR=0.3 for the catch curve estimate. Based on these results, we expect that the present condition of the
stock is slightly improved from the 1989 condition. However, given our low confidence in the VPA results,
it is possible that the current state of the is somewhat worse (or better) than this estimate suggests. As
discussed elsewhere, the utility of these estimates is uncertain because of the reproductive characteristics of
the species. However, given the susceptibility of this life history pattern to overfishing, these estimates urge
additional conservation measures.

MANAGEMM" ALTERNATMS

EQUILIBRIUM ANALYSIS

The interpretation of the meaning of the mortality estimates arising from these analyses depends upon their
magnitude relative to those levels that would maximize long-term yield from the population. This notion is
incorporated in the commonly employed management objective of maximum sustainable yield (MSY). Simply
put, the theoretical absolute maximum of sustainable yield is obtained by maximizing the biomass harvest of
the recruits produced by a spawning stock that is itself producing the maximum number of recruits in excess
of those required to replace itselL This would be obtained by harvesting all of the excess recruits at the instant
they attained their greatest bulk, where growth is exactly offW by natural mortality (Rickees critical size,
1975). Because of the obvious constraints imposed by fishing technology, It is not possible to conduct a fishery
in this manner.

The biomass harvest of the recruits is a function of growth and mortality of the recruits and is often evaluated
through yield-per-recruit analyses. In contrast, the determin r! n of stock levels that produce the maximum
numbers of excess recruits is a function of the stock-recruit relationship. Thus, the notion of MSY combines
the Concept Of yield per recruit and Stock and reCtuitluent.

When growth rates are constant, yield per recruit is simple to evaluate given knowledge of growth and natural
mortality, however, the vagaries imposed by the typically poorly understood spawner-recruit relationship
present formidable obstacles to the reliable estimation of MSY. However, under constant physical and
biological environmental conditions, yield per recruit and recruitment are both functions of fishing mortality.
As a consequence, sustainable harvest can be described as a function of fishing mortality (or effort), and if
sufficient data exist MSY can be directly estimated from the data. Notably, environmental conditions are
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rardy ww=% AM lacking red knowledge of the underlying processes the fitted estimates = &WW
uwwMi'L 71M comidentions and experiencis; with the dangers to reproductive potential associated with
the high IIMM MM relpared for mitandidnX Yield have led to mmmmCW2tiom for the abandonment of
NW as a Monsaament objective altogether (Larkin 1979).

NOneth'SIM the Rod= Of 1110811ifflizing long-term biological of economic yield is a cratilble management
objeCtrM As noted abov% the characterintion of harvest strategies to achieve this objective consists of two
separable takL MW first a directed at mammmnS the yield from the excess fccruitL, and the second is
directed at maintaining the stock for the intum We &Wm the firri of these two issues through U&I "a of

Yield Per recruit and the second through r4aluanons of the effect of fishing on equilibrium levels of Sm.

Given the uncertainty associated with the sensitivity of the reproductive strategy of this Species to overfishing
we feel that SPR should be maintained won above the 20% mimmum adopted by the OW Council in its
definition of overfishing. In the following two sations of this doctiment the recent levvis of fishing mortality
an contrasted with those rates that are compatible with the objectives of obtaining the maximunt harvest with
the least impact on the spawning potential of the stocL

Eglimates of ?ql and F~ F4,, and F. 2.8 100
are often employed as biological
reference points for fisheries 5 13
management. Both have implications Z so

M
for both maidmizing yield and
maintaining the spawning potential of

I ---------------------------
the stock (Sissenivine and Shepherd
1987). F. is the fishing mortality rate U
at which yield from given a recruitment . ........................................ 140
is matimunt. F., is defined as the at 0.9
fishing mortality rate that corresponds
to a point on the yield-per-recruit cam 20
where the slope is 10 percent of the j 04I.,
slope at the origin (Gulland and
Boerenta 1973). Sissenwing and ' . : . i

0
Shepherd (19M noted that the relation 0.0 0.4 0.8

of F., to the size of the reproductive FISHrNG MORTAMY (F)
stock and maintenance of future
recruitment is speculative. However. it Fkm A EWAsw af F. and F. and SM fir red ro%w mnonM
remains as one of the more important 19816-19189 averoge mhurubdoer at ap befte die V bich mountion
Of the traditional took Wed, both to size am buduw&
assess the implications of alternative
fishing mortality schedules, and to
establish conservation standards aimed at ensuring the persistence of stocks,

Fstimates of F&I =0 F^ were developed for this assessment based on the distribution of fishing mortality
before and after the implementation of the 20-inch minimum sin (Figures 58 and 59). Both are based upon
the Ricker (1775) method for computing yield per recruiL Computations wen carricil out via a computer
program available from the authors (1201, Goodyear 1989). Mie estimates of Fal and P. reported by this
program are the fishing mortality rates for the fully vulnerable age classes and do not represent the average
fishing mortality for all ages unless an ages we equally vulnerable to &his& Sin= the spawning potential
ratio varies over the same parameter space we also present curves of the spawning potential ratio (SPR) in
these two figures, As noted earlier became of the ambiguities associated with the reproductive strategy of red
grouper our estimates SPR am based on female fish that remain female throughout their entire fib and does
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not attempt to incorporate the
probabilities of sex change.

F&I and F. for the pre-19%
selectivities were estimated to be 0.17

^ I's.-A ^- A--^' A-P---y- W1
Table 82 indicates that the pre-1990
age distribution of fishing mortality = 1A
exceeded the estimates of Fs., and F.

The analyses presented in FIgure 59
assumes no fishing induced mortality
for red grouper below the minimum " 0'
size. Under this condition the
estimates of FX, and F. were OM and ' ca
0.63 which produced SPR values of 0.0

about 46 and 26 percent respectively.
Yields are slightly higher for the

a.2 0.4 0.6 02
FISHING MOIZrALrrY (F)

^O
1.0

20"nch ""T"'m Size- SPR at F., is P41m 59. Estimates ofFdl and Fmar and SPRfor red Wouper amuming
also slightly higher and occurs at a 1991-1992 avmV mlivrahMa at age (after die 20 btch mkLnm size
value of fishing mortality only slightly *w kWatted).
below present levels. If release
mortality can be ignored and the
allocation between commercial and recreational
interests is not an issue then the 20-inch
mutimum size is dearly a benefit both for the SPR
condition of the stock and the yield it produces,

However, as evidenced in the preceding section Is
(release mortality) undersize red grouper suffer
an estimated 33% mortality from the catch-
release experience. Further we have been W
informed (repeatedly) by a number of sources

M 31
U

that large numbers of undersized fish are being
caught and that a significant fraction of these W 25
fish are killed. We evaluate the effect of this
mortality in the following secdottL

2 aAlterinative minimum sizes. Yield-per-recruit
calculations utilized the Beverton and Holt yield
model (Ricker 1975^ Age at entry to the
fishery was estimated from the minimum size,
and survival from the minimum size vulnerable
to the fishery was modified to reflect the
mortality suffered by undersized fish that am
released upon capture (Waters and Huntsman
1986). The rate of capture of the undersized
fish was assumed to be the same as the rate of
capture of fully recruited fish in the analysis.

so

40.30 40.20 <0.20 <0.05 C0.01

&Z OA U

FISHING MORTALrN (F)

[a -11- FMAX

1.0

FWw 60 rwM and SPR for rM gromper as a functim of
Yield was evaluated for fishing mortality rates mvwpasm jize and ji*V mmobly (F) aenamg currm

estimawd pv*%* and no reitsee mortah*
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from 0 to 1.0 and for minimum sizes from 10 to
35 inches. Mw results are presented as
isopleths of constant yield over the range of
minimum sizes and fishing mortalities examined.
Isopleths were plotted for 25%, 50%, 75%,
90%,95%, and 99% of the maximum obtainable
within the parameter space examined. These
isopleths can be identified as they decrease
monotonically from the innermost isopleth
which is at 99% of the maximum yield per
recirurt with increasing nummum sizes above
about 20 inches at fishing mortalities of about
0.9.

Based on the observed length frequencies in the
existing red grouper fishery, the fish were
assumed to be vulnerable to the fishery
beginning at about 10 inches total length.
Growth parametm used were for the last year
of estimated growth (1988) and the first year
(1966) with the maximum weight (Woo)
estimated from LoD using the length-weight
relation. Natural Mortality (M) was assumed to
be 0.20. 'Me fish were assumed to be
vulnerable to capture throughout their lifespan.
F., and F. were also evaluated for the
parameter spam

Spawning potential. SPR was evaluated over the
same range of minimum sizes and fishing
mortalities examined in the yield-per- recruit
analyses. The results are plotted as isopleths
corresponding to SPRs of 1%, 5%, 10%, 20%,
and 30% of the unfished level. These isopleths
can be identified as the lines forming the
boundaries of the shaded areas of Figures 60 -
63. The lower right such contour is for SPR
equal to I percent of the unfished level. Areas
below and to the right of this contour represent
combinations of fishing mortality and lengths at
recruitment that reduce SPR below I percent.
The other SPR isopleths. are for SPR equal to
5, 10, 20 and 30 percent (going from the lower
right to the upper left^

Results. Yield and SPR were evaluated for
release mortality rates for undersized fish of 0,
0.2 and 0.33 (Figures 60, 61 and 6Z
respectively). If the kill of undersized fish can
be avoided then biomass yield Could be
maximized by delaying harvest until the fish
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reach about 25 inches total length and then
fishing them heavily (Figure 60)- However if
discard mortality cannot be avoided then
delaying harvest until the fish achiew 19 inches
may reduce harvest on a per recruit basis
(Figures 61 and 62). At the higher release
mortality the optimum minimum size and
fishing mortality both declined. 7bese results
suggest that management for maximum yield per
recruit through minimum Size regulations Must
account for existing fishing mortality in setting
size limits or somehow control the underlying
fishing mortality rate-

SPR was estimated to cmeed 20% at matimunt
yield per recruit, regardless of release mortality
(Figures 60 - 62). However, it is clear that the
protection afforded the spawning stock by
minimum size regulations rapidly disappears as
the mortality of released fish rises. Signifi.,
release mortality would seriously impair use of
minimum sizes to mn*ntaiin SPR at fishing
mortality rates much above 0.4.
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Because yield and SPR are functions of growth Pkm 61 YoW and SPR for md rouper as a fimenon of
rate, we did simita analysis using growth miotirnum size andjUhing morask (F) assuming 1966 fflV*Ih
parameters estimated for the 1%6 cohort for and a rekw nwriaiy of a33.
comparison (Figure 63). The minimum size
corresponding to the maximum obtainable yield
increased from approximately 14 to 17 inches with the change in growitit. Furthermore, the point of maximum
yield moved from an estimate of SPR of approximately 15 to over 20 percenL Ilis is due to the increase in
Fmax given the 1966 growth rate- As red grouper increase its size at age, the effort required to madmin yield
decreases and the minimum size required increases.

POSSIBLE MANAGEMENT MEASURES

Commercial quotas. 7he commercial landings of red grouper were limited by a quota in 1990. The original
intent of the quota was to reduce fishing mortality by 20 pa=L As noted earlier the 1990 commercial catch
of red grouper was actually greater than that in 1988 but it was reduced by 21 percent frout the 198&1989
average. Although this reduction is very near the target level, the reduction in fishing mortality (which
includes the discard mortality) was probably Iess than 20 percent. We noted from a shift in the spatial
distributions of the length-frequency samples, that commercial fishing effDrt appeared to have, shifted into
deeper waters in an attempt to avoid undersized fish. However, they still apparently caught large numbers of
red grouper less than the 20-inch minimum sibe- Significant numbers of these fish probably died from the
experience but we= not landed as a part of the quota. Mw commercial quota for shallow water groupers has
not been met since 1990 and consequently, the quota itself has hid no conservation effect since then, except
perhaps by discouraging additional participants in the fishery. More stringent catch limits could be imposed
which would reduce fishing mortality from present lewl&

39

I IZI',

...... ....

Y

t
k ^Z



Cominervial trip lindis. Another poss ble
management measure is to limit the catch of red
grouper on a per-trip basiL In order to determine
the potential impact such a measure might have the
commercial fishery it is useful to determine the
distribution of the catch-per-trip before such a
measure is undertaken. Data for this analysis was
obtained from the Logbook reporting prograin. The
cumulative ftequency distributions by catch per tnip
are given in Figure 64 and Table 84.

It can be sew in Table 84 that a catch-per-trip of
IWO pounds accounts for only about 28 PQI^L U1 0 a 4 & 0 so
all trips, leaving the remaining 72 percent of trips
effected by a 1000 pounds-per-trip limit. Likewise,
trips of up to 2000 pounds account for
approximately So percent of all trips, leaving the

CATCH PER TRIP (1000S)
P4VW" CkmukM&vftvquency dbVibudow of catch per
trip by commffcial rAm 1990-1992

other 50 percent of the trips to be reduced from
their "unregulated* levels. Trips of up to 5000 pounds-per-trip are make up about 97 Percent Of all trips,
meaning that a 5000 pound trip limit would limit only 13 percent of all trips.

One point that needs to be kept in mind is that the above percentages are based on the distribution of catch-
per-trip of the curmt fishery. Should the red grouper fishery be managed with some am of trip limit, larger
fishing vessels with capacities well in excess of the trip limit may be less economically efficient Should these
vessels be replaced with smaller, more efficient ones, the percentage of vessels (and thus trips) that are affected
by a particular trip limit would decrease.

Recreational creel limits. The evaluation of creel limits requires knowledge of the average number of red
grouper caught per fisherman in the absence of
regulation. The evaluation of the possible effect of
the imposition of a creel limit is based upon both HEADBOAT
the estimated size of the red grouper population and

79-GSthe cumulative frequency distribution of catch per
angler. 'Me cumulative frequency distribution

06..... ... .. ....................CFD) of catch per angler from the headboatfishery
is given in Figure 65 for 1979-1992 Themmrre its a

87
712HERNIN 66999slight downward shift evident in 1990 which may Cf

("11,111,
reflect discards from the size limit It is unclear
whether the 1990 5-fish creel limit had any ..

.............. . .. . .....
significant effect on the beadboat catch. 69.. .... Fla

Similar data for the charter boat patrons is
presented in Figure 66 and for anglers fishing from
private and rental craft in Figure 67. These data are
based on all fish caught, including those released.
The 1986-1988 catches by the charter boat patrons
and those by the privateftental group were estimated
from the MRFSS. The 1989-1990 charter boat
estimates are from the NMFS Panama City
Laboratories charter boat survey. E;xcept for the
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obvious eVausion of sample size, the charter
boat data from the two surveys are xxtuarimbly
s -lar In contrast to the headboat data, whichmu
indicate lower catch ftequaxy, the CFDs for
the private and charter modes are quite simila

There are obvious changes in the CFDs of the
estimated catches/angler with time. Notably the
data dearly shows the impact of the 5-fish creel
limit in 1990, particululy in the privaterental
mode. As we noted before them was a large
increase in the proportion of the catch which
was reported to have been released in 1990
(Figure 67^ We cannot WH from these data
whether they are being released in response to
the creel limit or size lumt. Howem many fish
were already being reported as releases before
the regulations of Amendment I were rit into
place in 1990.

Amendment I to the Reef Fish Management
Plan (GMFMC 1989) adopted a 5-fish cred
hML Given the pooled 1979-1985 CFDS of
Figures 66 and 67, this creel limit would be
cTected to reduce the recreational catch about
10 percent if effort remained constant and fish
were released for no other reason (Figure 68).
The estimate developed in Figure 69 is the
ma3dmum impact of a 5-fish creel limit that
might be expected if the creel limit consisted
only of red grouper. Since the limit is an
aggregate, anglers can fill the limit before
catching 5 red grouper. Consequently, the
maximum potential effect of the bag limit might
be somewhat greater than these analyses
indicate.

On the other hand, many fish have been
released for reasons that are not apparent from
the data and the inclusion of these fish in the
CFD raises the estimate of the number of fish
which would be spared by a creel limit. We
attempted to minimize this problem by
restricting the analysis to data Collected in
interviews conducted in 1979-1985.

The influence of any creel limit on fishing
mortality is directly associated with both the
size of the limit and the size of the catchable
stock- This is illustrated in Figure 69 which is
constructed from the same set of pooled data as
used with the analysis depicted in Figure 6&
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Thew analyses assume a baseline 6.20
catchable stock equal to the 1979-1985 =
average using the method presented by E^

I -U- ,4 0.16.
^Y^ t 707). A ^y ^FIUL Wo L)

maximum impact of the creel limit in ^J
the absence of other considerations. 0.12
These Projections an only approadmate
because they assume no Change M 1,
effort associated with changing stock 0 0 - 08
size or creel limits or growth in the 6
number of anglers. They also neglect r.U 0.04
the potential catches by anglers who
participated in the 1979-1995 fishery
but did not catch fish bemuse of the
low stock size. Nonetheless, they serve
to illustrate the importance of the size BASELINE CATCH PER ANGLER

of the stock, particularly if it Calls below Fipw68.Poten"re&cdminreff^fi%hingmorialkybywqiffs
the levels which existed when the 1979- flshingfmmprivauveLwJsamocioed*izhaftm-fuhcredibnit.

1985 CFD was estimated. A more
Sophisticated model could possibly be constructed, but the uncertainties associated with the future behavior
of fishermen make even the appraisal of the accuracy of predictions problematicaL

Furthermore, the actual effect of the 5-fish or other creel limit is a joint function of the effect of the 20-inch
minimum size and the creel limit.

Combinations of size and creel limits.
Analyses of the concurrent impact of
minimum size and creel limit
alternatives were based on the
cumulative frequency distributions of
catch per angler 1979-1985 and length
frequencies for the headboat, charter
and private/rental sectors for samples
collected during the period 1979-1989.
The distributions of catch per angler
and size composition of the catch of
red grouper were assumed to be
independent. The fractional reduction
in catch (frcat) associated with each
size and creel limit was evaluated as :

freat = I - (S * C)

where,

S = the fraction of the catch above
the size limit,

C = the fraction of the catch below
the creel limit.

4.
z

0 1 2 3

MULTIPLE OF BASELINE POPULATION SIZE

fturr 69 Effect of afternauve creel linurs an recreational fishing
moruzlq as a fimcdon of Aock sim
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Ile fractional reduction in F (W) was
evaluated as:

frf = 1 - (S * C) + (I - S) * R

where no catch in excess of a creel limit
is assumed, and:

Erf - I - (S * C)+(1 - S * C) * R

where the catch is assumed to continue
at historical frequencies with fish
caught in excess of the limits released
with a release mortality rate, R. We
evaluated the reductions in catch and
fishing mortality for the headboat,
charterboat, and privatmwtal modes
for the catch frequencies by size and by
number per angler We performed
three analyses for each set of
observations: 1) no discard mortality
(e.g. Figure 70); 2) discard mortality of
0.33 for fish landed in excess of the
limits (eg. Figure 71); and 3) no
discard mortality for the creel limit but
0.33 for fish caught below the minimum
size (e.g. Figure 72). Tite results are
presented in Tables 85-93.

If release mortality is assumed to be
zero then increasing minimum sizes and
decreasing creel limits monotonically
decrease both the estimate of catch and
the estimate of the reduction in fishing
mortality (Figure 70, Tables 85, 88 and
91). The results where the catch was
assumed to continue at historical
frequencies with fish caught in excess of
the limits released with a 0.33 release
mortality rate, showed the same trend,
but the maximum reduction in fishing
mortality was limited by the assumed
fishing mortality rate (Figure 71, Tables
87, 90 and 93). However, if the catch
in excess of the creel limit is assumed
to suffer no release mortality (eg.,
fishing stops once the creel limit is
attained), then reducing the minimum
size causes a slight reduction in the
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Fwm 7a Emmated mductim in F by wWm fishing ftvm
pnvatOcnial cnift as a fioscuan of Ixte and cnerl lunar if no fish or
cagght abow the craid linta ad 113 ef the catch snaller than the
mountain me dws after Mean
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0 4 0 12 16 20 L
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estimate of F for very restrictm creel
limits (Figure 69, Tables 86, 89, and
92). Ile effect is slight for release
mortality rates up to about 033 but
could become an important
consideration if the average release
mortality seriously exceeds 033.

These analyses of the relative merits of Z

PRIVATE/RENTAL

REUM "WrIMITY 1.0

0.8

0.

0

creel and size limits indicate that wider 0 n I k I I I I I U-V \ X X>V-r/47777f^^ AO.2
certain conditkm a relaxation of length P

0.6U
limits can low fishing mortWayUfts. = 0Q 0.4 a
IM SILMUOU Occurs U MOAMULY 01 4

released fish is high and Uanglers do T H02 0 T
not continue to catch and release fish TAMMOW.. G0
once they land a limit. However, not E
all age classes would be equally 0 4 a 12 is 20 L

impacted by a reduction in minimum
size. If minimum sizes are lowered to

CREEL LIMIT

N

increase the effectiveness of a creel Fkam72- Es&wW mWucdm in fishing mOFWW (F) bY Ongimfi%hing
limit, then the fishing mortality is ftom pmw#mwj craft as a fimcdon of size and awd fintits if the catch
increased on the younger (smaller) fish freqiwncy disoiluatons ranain the same and 113 of the exess catch dices
in the population and lowered on the aftff rekaw-
older ages. Thus while the fishing
mortality rate averaged over all ages may decline, the duration of exposure may increase and negate the
apparent benefit of the smaller size limit. Because Of this shift in the age distribution of fishing mortality,
actual benefits which might accrue from the size/ercel tradeoff may be much more limited than these analyses
indicatc^

ESTIMATES OF TOTAL ALLOWABLE CATCH (TAQ

We derived estimates of TAC for a variety of conditions including various combinations of release mortalities
and minimum sizes. FurthermoM we considered two possible scenarios: a aworsto case scenario, where gear
selectivities were assumed to be those estimated before any regulations were in effect (198&1989), and a wbest*
case scenario, where gear selectivities were assumed to be those estimated after the 20 inch minimum size
regulation (1991-1992). The difference between these two scenarios is the amount of fishing0clease mortality
exerted on the younger ages. In the "worst" case scenario fishing pressure on the younger ages remains
relatively high due to the lack of any size regulation. However, as noted in the previous section, the increase
in minimum size in 1990 tended to move the fishery further offshore, thus shifting fishing effort away from
the younger fish and more to the larger (older) individuals of the stock. These 1991-1992 gear selectivities
are reflected in the "bestm case scenario. In this way, the simulations considering the smaller minimum size
(16 inches) are best associated with the 1986-1989 selectivities and the larger minimum size (20 inches) with
the 1991-1992 selectivities.

We considered two aspects in our estimates of TAC. The first reflects the long term productivity of the fishery
assuming equilibrium conditions (Tables 94 - 97). This section describes biological reference points that would
be associated with equilibrium harvest levels given constant recruitment at estimated recent levels. The second
evaluates the implications of various levels of TAC based on the estimated 1992 condition of the stock. These
are addressed in the following two sections.
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&lufflbrhun Allow" Harvest for constant recruitment. Estimates of the values of various biological
reference points for harvest levels in equilibrium am useful fi)r evaluating the long term potential yield of the
stock Given the current gear selectivities and mini urn sim and our best esurruite of release mortality (33
percent), fishing mortality cDuld be maintained at a level of PD. 1 (FOA =0.24) with a harvest of approximately
9 8 million pounds (Table 95). This level of harvest would actually excoed the total annual estimated barvest
each year since 1985. However, because curresit estimate of fishing mortality already exceeds the level
estimated for maximum yield, the current age structure of the stock a depressed and thus not in a condition
to maintain this level of harvest. An interim period of reduced fishing mortality to rebuild the stock will be
required before a long term TAC of 9.8 million pounds can be achieved.

TAC under cummt stack conditions. We use simulation techniques to evaluate the importance of the discards
and the utility of alternative levels of TAC Age-specific selectivities to fishing were taken from the VPA
analysis assuming natural mortality to be 0.2, as in the previous section.

We assume for the subsequent analyses that the management objective for this fishery is to optimize biomass
yield and consequently ignore the numbers of fish that might be harvested under different optionL We
evaluated the relative impact of 16-inch, 18-inch and 20-inch minimum sizes for discard mortality rates of 0,
0.33, 0.5 and 0.6 for TAC of 2, 4, 8, and 10 million pounds giveii the two possible wJwtiWty curves discussed
above (Tables 98-99). We recommend reducing fishing mortality to F=027 so that the long tem yield might
be enhanced. If taken in the first year, this action would set a TAC at about 4 million pounds or about 56
percent of the 1992 catch.

In considering the options, we note that if the discard (rciem) mortality is negligible then the 20-inch
minimum size is clearly superior to a 16 or 18-inch minimum in obtaining maximum biomass yield. However,
if it exceeds about 33 percent, then the conservation effect on the spawning stock could be enhanced by
lowering the minimum size. Such a move might also be used to adjust the commercialftecreational share of
the harvest. However, we note that a lower minimum size would possibly jeopardize the status of the other
grouper species bemuse of their larger maximum sizes. This problem might be avoided if a practical scheme
could be developed to manage this species separately.
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Table 2. Predicted length at age by year of birth for red grouper in the Gulf of Mexico using time dependent growth model.

YEAR OF
BIRTH 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 iT
------- ----- ..... ----- ..... ----- ----- ----- ..... ..... ..... ..... ..... ..... ----- ..... ..... .....
1966 1.20 6.36 10.61 14.12 17.01 19.40 21.36 22.98 24.32 25.42 26.33 27.08 27.70 28.21 28.62 28.97 29.26
1967 1.21 6.42 10.71 14.25 17.17 19.58 21.57 23.20 24.55 25.66 26.SB 27.34 27.96 28.47 28.90 29.2S 29.S3
1966 1.22 6.48 10.51 14.39 17.33 19.76 21.77 23.42 24.78 25.90 26.83 27.59 28.22 28.74 29.17 29.52 29.81
1969 1.23 6.54 10.91 14.52 17.50 19.95 21.97 23.64 25.01 26.15 27.OB 27.85 28.49 29.01 29.44 29.60 30.09
1970 1.24 6.60 11.01 U." 17.66 20.13 22.17 23.116 25.24 26.39 27.33 28.11 28.75 29.28 29.71 30.07 30.37
1971 1.2S 6.66 11.12 14.79 17.82 20.32 22.38 24.07 25.47 26.63 2738 28.36 29.01 29.S4 29.98 30.3S 30.65
1972 1.26 6.72 11.22 14.92 17.911 20.50 22.58 24.29 25.71 26.87 27.113 28.62 29.27 29.81 30.26 30.62 30.92
1973 1.28 6.78 11.32 15.06 1B. 14 20.69 22.78 24.Si 25.94 27.11 28.08 28.88 29.54 30. OB 30-53 30." 31.20
1974 1.29 6.84 11.42 15.19 18.30 20.87 22.99 24.73 26.17 27.35 28.33 29.14 29.80 30.35 30.80 31.17 31.4a
1975 1.30 6.90 11.52 15.33 1B.47 21.05 23.19 24.9S 26.40 27.59 28.58 29.39 30.06 30.62 31.07 31.45 31.76
1976 1.31 6.96 11.62 15." 1B.63 21.24 23.39 2S.17 26.63 27.114 28.83 29.65 30.33 30. BB 31.34 31.72 32.04
1977 1.32 7.02 11.72 15.59 18.79 21.42 23.59 25.38 26.86 28.08 29.08 29.91 30.50 31.15 31.62 32.00 32.31
1978 1.33 7.08 11.82 15.73 16.95 21.61 23.80 25.60 27.09 25.32 29.33 30.17 30.85 31.42 31.89 32.27 32.59
1979 1.34 7.14 11.92 15.86 19.11 21.79 24.00 25.152 27.32 28.56 29.58 30.42 31.12 31.69 32.16 32.55 32.87
1950 1.36 7.20 12.02 16.00 19.21 21.98 24.20 26.04 27.55 28.80 29.83 30.68 31.38 31.96 32.43 32.82 33.15
1981 1.37 7.26 12.12 16.13 19.44 22.16 24.41 26.26 27.78 29.04 30.08 30.94 31." 32.22 32.70 33.10 33.43
1952 1.38 7.32 12.22 16.27 19.60 22.34 24.61 26.45 26.02 29.29 30.33 31.19 31.91 32.49 32.98 33.37 33.70
1983 1.39 7.38 12.33 16.40 19.76 22.53 24.81 26.69 2a. 25 29.53 30.58 31.45 32.17 32.76 33.25 33.65 33.96
1984 1.40 7." 12.43 16.53 19.92 22.71 25.02 26.91 25.4a 29.77 30.83 31.71 32.43 33.03 33.52 33.93 34.26
1965 1.41 7.50 12.53 16.67 20.06 Z2.90 25.22 27.13 28.71 30.01 31.08 31.97 32.70 33.30 33.79 34.20 34.54
19" 1.42 7.56 12.63 16.80 20.24 23.08 25.42 27.35 211.94 30.25 31.33 32.22 32.96 33.S6 34.06 34.48 34.82
1987 1.43 7.62 12.73 16.94 20.41 23.27 25.62 27.57 29.17 30.49 31.58 32.48 33.22 33.83 34.34 34.75 35.09
19M 1.45 7.69 12.83 17.07 20.57 23.45 25.83 27.79 29.40 30.73 31.83 32.74 33.48 34.10 34.61 35.03 35.37



Table 3. Result of application of growth model to estimate ages from size for aged red grouper from Gulf of Mexico (data courtesy A. Johnson, NMFS).

STANDARD VON BERTALAMFFY MODEL

ACTUAL AGES
...................

dist
AGE 1979 percent

1 0 0.0
2 9 3.5
3 24 9.3
4 24 9.3
5 65 25.3
6 35 13.6
7 25 9.7
a 20 7.8
9 7 2.7
10 10 3.9
11 10 3.9
12 14 5.4
13 7 2.7
14 1 0.4
is 1 0.4
16 3 1.2
17 0 0.0
Is 2 o.a
19 0 0.0

...... ...... ......
ALL 257 100
EST. PERC.

ACTUAL AGES
...................

dist
ABE 1979 percent

..... ..... .....
1 0 0.0
2 3 1.6
3 13 6.9
4 23 12.2
5 53 28.0
6 23.3
7 21 14.3
a Is 7.9
9 4 2.1
10 5 2.6
11 1 0.5
12 1 0.5
13 0 0.0
14 0 0.0
Is 0 0.0
16 0 0.0
17 0 0.0
18 0 0.0
19 0 0.0

------ ------ ......
ALL 189 100
Est. PERC.

NUMBER CLASSIFIED BY AGE
.......... ----------------------------------- .........................................................................

123456789101112131415
----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ---- ----- ----- -----

0 0 0 0 0 0 0 0 0 0 0 0 a 0 0
0 6 2 0 1 0 0 0 0 a 0 0 0 0 0
0 3 a 4 4 2 1 1 0 0 0 0 0 0 0
0 1 5 5 2 5 3 0 3 0 0 0 0 0 0
0 0 4 17 12 9 3 7 4 1 1 0 1 a I
0 0 4 3 7 4 4 5 2 0 0 2 0 0 0
0 0 1 2 0 6 0 3 2 1 3 2 2 1 0
0 0 1 0 2 1 2 0 1 3 4 0 1 0 0
0 0 0 0 2 0 1 0 0 1 0 0 1 0 a
0 0 0 0 0 0 0 0 0 0 0 1 0 0 1
0 0 0 0 0 0 0 0 0 1 1 1 0 0 0
0 0 0 0 0 0 0 0 0 0 0 1 0 1 0
0 0 0 0 0 0 1 0 1 1 0 0 2 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

PERCENT
16 17 Is 19 19+ CORRECT

..... ..... ..... ..... .....
0 0 a 0 a 0.0

I

I I

0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 66.7
0 33.3
0 20.8
0 18.5
3 11.4
2 0.0
4 0.0
2 0.0
a 0.0
7 10.0
a 7.1
2 28.6
1 0.0
1 0.0
1 33.3

0 50.0

.............................................................................. ............ .............................. ......
0 10 25 31 30 27 20 16 13 9 9 6 7 2 2 4 1 2 1 40

0.0 3.9 9.7 12.1 11.7 10.5 7.9 6.2 5.1 3.5 3.5 3.1 2.7 0.8 0.8 1.6 0.4 0.8 0.4 15.6

NUMBER CLASSIFIED BY AGE
.....................................................................................................................

1 2
..... .....

3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 18 19 19+
PERRCENC I

.... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... .....
0 0 0 0 0 0 0 0 0 0 0 a
0 2 1 0 0 0 0 0 0 0 0 a
1 5 4 3 0 0 0 0 0 0 0 a
0 4 9 5 2 2 1 0 0 0 0 a
0 0 12 18 7 3 6 0 1 2 0 a
0 0 11 9 5 2 4 3 1 2 2 1
0 0 0 3 1 0 2 2 3 3 0 1
0 0 0 1 0 0 0 1 0 0 1 0
0 0 0 0 1 0 0 0 0 0 0 a

I

0 0 0 0 0 0.0
a
0
0
2
1
2

0 0 a 0.0
0 0 0 7.7
0 0 0 17.4
1 0 1 22.6
0 0 3 20.5
0 0 10 3.7
2 0 10 0.0
0 a 3 0.0
0 0 4 0.0
0 0 1 0.0
0 0 1 0.0

0 9 0 v 0 U 0 0 0 0 0 0 0 0 0 0 0 0 0 1
a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

------------- --------------------------------- ....... ...................... ............ .............................. ......
0 0 1 11 38 39 16 7 13 6 5 7 3 2 0 5 0 3 0 40

0.0 0.0 0.5 5.5 20.1 20.6 8.5 3.7 6.9 3.2 2.6 3.7 1.6 1.1 0.0 2.6 0.0 1.6 0.0 21.2
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Table 3. (cont.)

TIME DEPENDENT GROWTH MODEL

ACTUAL AGES

diet
AGE 1979 percent

I a 0.0
2 9 3.5
3 24 9.3
4
5
6
7
a
9

10
11
12
13
14
is
16

24
65
35
25
20

7
10
10
14
7
I
1
3

9.3
2S.3
13.6
9.7
7.8
2.7
3.9
3.9
5.4
2.7
0.4
0.4
1.2

17 0 0.0
IS 2 0.8
19 0 0.0

...... ...... ------
ALL ZST 100
EST. PERC.

ACTUAL AGES

diet
AGE 1979 percent

NUMBER CLASSIFIED BY AGE
------------------------------------------------------------------------------------- ..................................

PERCENT
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 IS 19 19+ CORRECT

----- ----- ----- ----- ----- ----- ----- ----- ---- ----- ----- ----- ----- ----- ----- ..... - .. ..... ..... .....
0 0 0
0 3 4
0 1 11
0 0 4
0 0 2
a 0 3
0 0 0
0 0 1

0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 a 0 0.0
1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 33.3
4 5 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 45.8
6 4 6 1 3 0 0 0 0 0 0 0 0 0 0 0 0 25.0
to 13 13 a 6 3 0 1 0 1 0 0 0 0 0 0 0 20.0
3 a 6 7 2 0 2 0 1 0 0 0 0 0 0 0 3 17.1
3 0 6 3 2 4 2 3 0 0 0 0 0 0 0 0 2 12.0
0 2 2 1 2 5 2 1 1 0 0 0 0 0 0 0 3 10.0
a 2 1 0 0 1 1 0 0 0 0 0 0 0 0 0 2 14.3
0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 a 10.0
0 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0 7 0.0
0 0 0 0 0 0 1 1 0 2 1 1 0 0 0 0 a 0.0
a 0 0 1 2 0 2 0 0 0 0 0 0 0 0 0 2 0.0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.0
a 0 0 0 0 0 1 0 0 0 0 0 1 0 0 0 1 33.3
0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 1 ...

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 50.0
a 0 0 0 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 1 ...

.............................................................................. ............ ............ ----------------- ......
0 4 2S 35 35 36 22 IS 16 12 6 3 3 1 1 1 0 1 0 40

0.0 1.6 9.7 13.6 13.6 14.0 8.6 7.0 6.2 4.7 2.3 1.2 1.2 0.4 0.4 0.4 0.0 0.4 0.0 15.6

NUMBER CLASSIFIED BY AGE
.............................................................. .........................................................

PERCENT
1 2 3 4 5 6 7 a 9 10 11 12 13 14 Is 16 17 18 19 19+ CORRECT

..... ..... ..... ..... .... ..... ..... ..... ..... ..... ..... ..... ..... ..... ..... ----- ----- ----- ----- ----- .....
1 0 0.0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0.0
2 3 1.6 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0.0
3 13 6.9 0 0 1 9 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.7
4 23 12.2 0 0 0 10 a 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43.5
5 53 28.0 0 0 0 5 27 11 3 3 1 0 0 0 0 0 0 0 0 0 0 0 50.9
6 44 23.3 0 0 0 9 13 9 7 4 2 0 0 0 0 0 0 0 0 0 0 0 20.5
7 27 W3 0 0 0 0 4 1 9 4 5 4 0 0 0 0 0 0 0 0 0 0 33.3
a Is 7.9 0 0 0 0 1 0 1 3 5 1 1 0 1 0 0 0 0 0 0 2 20.0
9 4 2.1 0 0 0 0 0 1 0 0 1 2 0 0 0 0 0 0 0 0 0 0 25.0
10 5 2.6 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 3 0.0
11 1 0.5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0.0
12 1 0.5 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0.0
13 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 a a 0 0 0 0 0 1 ...
14 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ...
Is 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ---
16 0 0.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 ...
1? 0 0.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 1 ---
Is 0 0.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 1 ...
19 0 0.0 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 1 ...

...... ...... ...... ------------------------------------------------------------------------------ ------------ ------------------------------ ......
ALL 189 100 0 0 1 40 56 27 20 14 is 7 1 a 1 0 1 0 0 0 0 13
EST. PERC. 0.0 0.0 0.5 21.2 29.6 14.3 10.6 7.4 7.9 3.7 0.5 0.0 0.5 0.0 0.5 0.0 0.0 0.0 0.0 6.9



Table 4. Estimated U.S. commercial landings of red grouper from the Gulf of Mexico in
thousands Of pounds gulled Weight. TileSe estimates line beeil adjusted to include a
proportion of unclawiffied grouper equal to the ratio of red grouper to total classified grouper
in the landings.

Florida Atabamw Mississippi Loulsiana Texas CoMbiried
--------------- --------------- ............... ............... --------------- ---------------

Year LIS Total us Tots L US Total LIS Total its Total US Total

1986 6440 6477 0 0 0 0 1 1 0 0 6"1 6478
1987 6877 6918 0 0 0 0 1 1 0 0 61177 6919
1988 4771 4796 0 0 0 0 0 0 0 0 4771 4796
1989 7460 7636 4 4 0 a 0 0 0 0 7465 7641
1990 48" 48" 0 0 0 0 0 0 0 0 48" 48"
1991 5099 5099 0 0 0 0 0 0 0 0 5099 sm
1992 4354 4354 0 0 0 a 0 0 0 0 4354 4354
----------------------------------------------------------------------------------------------------------
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Table 5. Estimated U.S. commercial landings of all groupers from the Gulf of Memico, in thousands of pounds
gutted weight.

Ftoride ALabams Mississippi Louisiana Texas Combi ned
--------------- --------------- --------------- ............... --------------- ---------------

Year us Total LIS TotaL us Totai us Tots( Us Totat LIS Totat
---- ------- ------- ....... ....... ....... ....... ------- ------- ------- ------- ------- -------

1962 6977 6977 201 201 209 209 45 45 96 96 7528 7528
1963 S924 6S79 2so 250 51 230 20 20 96 132 6342 7211
1964 7025 7662 4 2se 39 227 11 11 81 162 7159 8321
1965 7692 8217 3 329 33 273 11 11 87 114 7W6 8945
1966 6W 7169 34 324 45 199 13 13 so 76 7003 77a2
1967 5717 6407 47 270 68 159 3 3 33 64 5867 6903
1968 6026 6177 148 259 156 279 5 s 43 79 6377 6799
1969 7001 7072 64 211 86 226 3 3 25 4S 7179 7556
1970 6814 6901 140 225 132 225 4 4 3S so 7125 7406
1971 6216 6356 121 152 141 193 2 2 115 117 6595 6821
1972 62SO 6479 139 194 Isi 197 4 4 74 83 6618 69S7
1973 4973 5086 121 168 IS9 186 7 7 65 85 532S 5S32
1974 5774 6111 73 109 102 ill 2 2 50 72 6001 "Os
1975 7002 7007 77 97 68 76 4 4 so 61 7202 72"
1976 6385 6657 55 6S 60 82 12 12 33 59 6S46 6875
1977 4983 5022 54 76 101 107 4 4 14 19 5154 5227
1978 4799 48S2 47 58 58 62 2 2 34 34 4940 5007
1979 6537 6537 29 59 38 41 2 2 12 12 6619 6651
1990 6967 6%7 15 42 27 32 2 2 17 is 7027 7061
1981 9641 9743 39 Ss 39 4 4 266 267 9990 10117
1982 12156 12272 27 31 T7 so 29 29 136 136 12424 12548
1983 9361 9495 52 52 40 40 17 17 207 207 9676 9811
1984 9023 9463 82 82 31 32 229 229 is$ 158 9S22 9963
1985 10145 10272 73 73 27 35 467 467 326 326 1103a 11174
1986 9453 9537 87 87 28 3S 733 733 166 166 10467 10558
1987 9679 9773 49 49 15 27 475 475 277 277 10494 10601
1988 7224 7313 46 46 29 31 616 616 414 414 a328 8421
1989 10003 10266 12 12 22 22 370 370 275 275 10682 10945
1990 7700 7700 12 12 28 28 347 347 113 113 8201 8201
1991 7743 7743 38 39 22 22 333 333 66 86 $222 aM
1992 7261 7261 36 36 20 20 419 419 40 40 7M 7776
----------------------------------------------------------------------------------------------------------
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Table 6. Estimated US. commercial landings of unclassified groupers from the Gulf of Mcdco in thousands
of pounds gutted weight.

Florida Atebeas Mississippi Louisiana Texas Combined
--------------- ............... --------------- --------------- --------------- ...............

Year US Total LIS Total US Total US Total us Total LIS Total
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------

1962 6977 6977 201 201 209 209 45 45 96 96 7528 7528
1963 5924 6579 250 Z50 51 230 20 20 96 132 6342 7211
1964 7025 7662 4 258 39 227 11 11 81 U2 7159 8321
1965 7692 8217 3 329 33 273 11 11 87 114 7M $945
1966 6860 7169 34 324 45 199 13 13 50 76 700 7M
1967 5717 6407 47 270 66 159 3 3 33 5867 6903
1968 6026 6177 148 259 156 279 5 5 43 79 6377 6799
1969 7001 7072 64 211 86 226 3 3 25 45 7179 7556
1970 6814 6901 140 22S 132 225 4 4 35 so 7125 7406
1971 6216 6356 121 IS2 141 193 2 2 115 117 65" 6821
1972 6250 6479 139 194 151 197 4 4 74 83 6618 6957
1973 4973 5066 121 168 159 186 7 7 65 85 5325 5532
1974 5774 6111 73 109 102 111 2 2 so 72 6001 6405
1975 7002 7007 77 97 68 76 4 4 50 61 7202 72"
1976 6385 6657 55 65 60 92 12 12 33 59 65" 6875
1977 4983 5022 54 76 101 107 4 4 14 19 5154 5227
1978 4799 4852 47 58 58 62 2 2 34 34 4940 5007
1979 6537 6537 29 59 38 41 2 2 12 12 6619 6651
1980 6967 6967 15 42 27 32 2 2 17 18 7027 7061
1981 9641 9743 39 58 39 4 4 266 267 9990 10117
1982 12156 12272 27 31 77 so 29 29 136 136 12424 1250
1983 9361 9495 41 41 40 40 17 17 207 207 9666 9800
1954 9023 9463 69 69 31 32 225 225 ISIS Isa 9506 9947
19BS 10145 10272 54 54 27 35 405 408 216 216 10650 10986
1986 215 221 69 69 28 35 142 142 1" 1" 598 611
1987 268 Z?s 44 is 27 Ill Ill 241 241 678 698
1988 312 323 24 24 29 31 330 330 175 175 870 B83
1989 138 161 6 6 22 22 172 172 178 178 518 540
1990 108 108 11 11 28 2B 65 65 47 47 259 259
1991 se SB 37 37 22 22 52 52 27 27 196 196
1992 60 60 35 35 16 16 40 40 14 14 165 165
----------------------------------------------------------------------------------------------------------

Table 7. Estimated US. commercial landings of black grouper from the Gulf of Mcdco in thousands of
pounds gutted weight.

Florida Alabama Mississippi Louisiana Texas coebined

Year us Total us Total us Total US Total US Tota t LIS Total

1986 1091 1108 0 0 0 0 1 1 0 0 1092 1109
1987 1083 1116 0 0 0 0 0 a a a 1084 1117
1988 740 M 7 7 0 0 49 49 1 1 796 an
1989 1114 1156 0 0 0 0 7 7 1 1 1122 1164
1990 1142 1142 0 0 0 0 14 14 0 0 1156 1156
1991 890 890 0 0 0 0 9 9 1 1 900 900
1992 850 aso 0 0 0 0 3 3 0 0 a54 a54

-----------------------------------------------------------------------------------------------
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Table & Estimated U.S. commercial landi gs of gag grouper from the Gulf of Mexico in thousands of pounds
gutted weight

FLoride Alabama Mississippi Louisiana Texas Combi ned
--------------- --------------- --------------- ............... --------------- ---------------

Year US Total us Total LIS Total LIS Total US Total US Total
---- ------- ------- ------- ------- ------- ------- ....... ....... ....... ....... ------- -------
1966 713 714 0 0 0 0 26 26 1 1 740 741
1987 633 634 0 a 0 0 27 27 0 0 661 662
1988 487 487 1 1 0 0 7 7 0 0 495 495
1989 719 727 a 0 0 0 1 1 0 0 720 728
1990 792 792 0 0 0 0 1 1 0 0 793 793
1991 762 762 0 0 0 0 12 12 0 a 774 774
1992 919 919 0 0 0 0 11 11 0 0 929 929
----------------------------------------------------------------------------------------------------------

Table 9. Estimated U.S. commercial landings of marbled grouper from the Gulf of Mexico in thousands of
pounds gutted Weight.

Floride Alabama Mississippi Louisi ans Texas Combined
............... --------------- --------------- --------------- --------------- ...............

Year US Total us Total LIS Total US Total US Total us Total
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1956 0 0 0 0 a 0 2 2 0 0 2 2
1987 0 0 0 0 0 0 1 1 0 a 1 1
1988 a 0 0 0 0 0 7 7 0 a 7 7
1989 a 0 0 0 0 0 4 4 0 a 4 4
1990 0 0 0 0 0 0 3 3 0 0 3 3
1991 0 0 0 0 0 0 a a 0 0 a a
J992 0 0 0 0 0 0 34 34 0 a 34 34
..........................................................................................................

Table 10. Estimated U.& commercial landings of misty grouper from the Gulf of Mexico in thousands of
pounds gutted weight.

FLorids Alabama Mississippi Louisiana Texas Combined
--------------- --------------- --------------- --------------- --------------- ...............

Year us Total US Total us Total us Total US Total US Total
---- ------- ------- ------- ------- ------- ------- ------- ------- ....... ....... ....... .......

1986 0 0 0 a 0 0 0 0 0 0 0 0
1987 0 0 0 0 0 0 0 0 0 0 0 0
Was 0 0 0 0 0 0 0 0 0 0 a 0
1989 0 0 0 0 0 0 0 0 0 0 0 0
1990 0 0 0 0 0 0 2 2 0 0 2 2
1991 2 2 0 0 0 0 0 0 0 0 2 2
1992 1 1 0 0 0 0 0 0 0 0 1 1
..........................................................................................................

Table 11. Estimated U.S. commercial landings of Nassau grouper from the Gulf of Mexico in thousands of
pounds gutted weight.

FLorids Alabama Mississippi Louisiana I Texas Combined
............... --------------- --------------- --------------- --------------- ...............

Year us Total US Total us Total us Total us Total us Total
---- ------- ------- ------- ------- ------- ------- ....... ....... ------- ------- ....... .......
1956 5 5 a 0 0 a 0 0 a 0 5 5
1987 0 0 0 0 0 0 0 0 0 0 0 0
1988 3 3 0 0 0 0 0 0 a 0 3 3
1989 4 4 0 0 0 0 0 0 a 0 4 4
1990 3 3 0 0 0 0 5 5 0 0 a 8
1991 2 2 0 0 0 0 0 0 0 0 2 2
1992 7 7 0 0 0 0 a 0 0 0 7 7
----------------------------------------------------------------------------------------------------------
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Table 12. Estimated U.S. commercial landings of snowy grouper from the Gulf of Mexico in thousands of
pounds gutted Weight.

Florida ALabm Mississippi Louisism Texas Colbiried
--------------- --------------- --------------- ............... ............... ---------------

Year US Total LIS Total US Total LIS Total LIS Total LIS Total
---- ------- ------- ------- ------- ------- 0 ...... ------- ------- ------- ------- ------- -------
1986 91 110 0 a 0 a is is 0 0 109 129
1987 91 108 a 0 0 0 30 30 a 0 121 138
19M 151 177 0 0 0 0 23 23 3 3 176 203
1989 111 100 0 0 0 0 12 12 1 1 94 114
1990 132 132 a 0 0 0 14 14 0 0 146 1"
1991 140 140 0 0 0 0 12 12 1 1 153 153
1992 152 152 a 0 0 0 27 27 0 a 179 179
..........................................................................................................

Table 13. Estimated U.S. commercial landings of yellowedge grouper from the Gulf of Mexico in thousands
of pounds gutted weight.

Florida Atabose Mississippi Louisivive Texas Cosbined
--------------- --------------- ............... --------------- --------------- ---------------

Year us Total us Total LIS Total LIS Total US Total US Total
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1986 448 453 4 4 0 a 476 476 12 12 940 946
1987 640 640 a 0 0 0 258 258 26 26 925 923
19W 784 787 3 3 0 0 100 100 226 226 1114 1116
1989 387 396 0 0 0 0 13 13 82 112 482 491
1990 563 563 1 1 0 0 162 162 50 so 775 775
1991 426 426 0 0 a 0 185 185 49 49 660 660
1992 575 575 1 1 0 0 263 263 20 21 860 a6o
----------------------------------------------------------------------------------------------------------

Table 14. Estimated U.S. commercial landings of yellowfln grouper from the Gulf of Mexico in thousands of
pounds gutted weight

Florida Alabama Mississippi Louisisra Texas Combined

Year --- us ---- Total- ---us .... Total. .--us ----Total

LIS ....

Tot;L, "'US----Totat, ---LIS* --- Total-
.... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... .......
1986 345 346 0 0 0 a 14 14 0 0 359 361
1987 26 26 0 0 0 0 2 2 0 0 28 26
1998 5 5 10 10 a 0 51 51 0 0 66 66
1989 1 1 0 0 0 0 119 119 0 0 121 121
1990 5 5 0 0 0 0 29 29 0 0 34 34
1991 6S 6S a 0 0 0 1 1 0 0 66 66
1992 66 66 0 0 0 0 1 1 0 0 67 67
................ .........................................................................................

Table 15. Estimated U.S. commercial landings of scamp from the Gulf of Mexico in thousands of pounds
gutted weight.

F Lori do Atabosvi Mississippi Louisiana Texas Combirod

--------------- --------------- --------------- --------------- ----- " --------- ---------------Year us Total us Total us Total us Total US Total US Total
.... ....... ....... ....... ....... ....... ....... ------- ------- ------- ------- ------- -------
1986 253 253 14 14 0 0 so so 9 9 325 325
1987 251 251 5 5 0 0 42 42 10 10 307 308
1988 177 1711 a 0 0 0 47 47 a a 233 233
1989 203 205 0 0 0 0 41 41 12 12 257 255
1990 179 179 1 1 0 0 so so 16 16 246 246
1991 246 246 a 0 0 0 51 51 9 9 307 307
1992 230 230 0 0 4 4 39 39 5 5 275 278
..........................................................................................................
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Table 16. Estimated US. commercial landings of spWILICKt-hind from the Gulf of Meidoo in thousands of
pounds gutted weight.

Florida Atabame Mississippi Louisiana Texas Combined
--------------- --------------- ............... ............... ............... ---------------

Year us Total us Total LIS Total LIS Total us Total LIS Total
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1986 6 0 0 0 0 a I 1 0 0 1 1
1987 0 0 0 0 0 0 1 1 0 0 1 1
1988 0 0 1 1 0 0 1 1 1 1 3 3
1989 0 0 0 0 0 0 1 1 0 0 1 1
1990 1 1 0 0 1 1 2 2 0 0 3 3
1991 38 38 0 0 0 0 0 0 0 0 38 3a
1992 40 40 0 0 a 0 0 0 0 a 40 40
----------------------------------------------------------------------------------------------------------

Table 17. Estimated U.S. commercial landings of rock hind from the Gulf of Mexico in thousands of pounds
gutted weight.

Florida Alabama Mississippi Louisiana Texas Combined

--------------- --------------- --------------- --------------- --------------- ---------------..Year us Total us Total US Total LIS Total us Total us Total
.... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... .......
1986 0
1987 0
1986 0
1989 a
1990 a
1991 0
1992 0

0 0 0 0 0
0 a 0 0 a
0 0 0 0 0
0 0 0 a 0
a 0 0 1 1
0 0 0 1 1
0 0 0 0 0

0 0 0 0
a 0 0 0
0 a 0 0
0 0 0 0
0 0 1 1
0 0 1 1
0 0 0 0

Table 18. Estimated commercial landings of red groupers from U.S. waters of the Gulf of Mcdco in thousands
of pounds gutted weight and percentages landed by state.

Florida Atabams Mississippi Louisiana Texas Combi nod

--------------- --------------- --------------- --------------- --------------- --------------Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent
---- ------- ------- ------- ------- ------- ------- ------- ------- ....... ....... ....... .......
1986 6"0 (100.0) 0 0 1 ( 0.0) 0 6"1 (100.0)
1987 6877 (100.0) 0 0 1 ( 0.0) 0 6877 (100.0)
19W 4T71 (100.0) 0 0 0 ( 0.0) 0 4771 (100.0)
1989 7460 ( 99.9) 4 ( 0.1) 0 0 ( 0.0) 0 7465 (100.0)
1990 48" (100.0) 0 0 0 (--) 0 C--) 48" (100.0)
1991 5099 (100.0) 0 0 a ( 0.0) 0 5099 OOD.O)
1992 4354 (100.0) 0 0 0 ( 0.0) 0 4354 (100.0)

so



Table 19. Estimated Commercial landings. of unclassilled groupers from US. waters of the Gaff of Mexico in
thousands of pounds gutted weight and percentages landed by state.

Ftoride Atebm Mississippi LcuiStans Texas Combined
--------------- --------------- ............... --------------- ............... ...............

Year 1OW Lb Percent 1OW Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1962 6977 ( 92.7) 201 ( 2.7) 209 ( 2.8) 45 ( 0.6) 96 C 1.3) 7526 (100.0)
1963 5924 ( 91.2) 250 ( 3.5) 51 ( 3.2) 20 ( 0.3) 96 C 1.8) 6342 (100.0)
1964 7025 ( 92.1) 4 ( 3.1) 39 ( 2.7) 11 ( 0.1) 81 C 2.0) 7159 (100.0)
1965 7692 ( 91.9) 3 ( 3.7) 33 ( 3.1) IT ( 0.1) 87 C 1.3) 7826 (100.0)
1966 61160 ( 92.1) 34 ( 4.2) 45 C 2.6) 13 ( 0.2) 50 C 1.0) 7003 (100.0)
1967 5717 ( 92.8) 47 ( 3.9) 68 ( 2.3) 3 ( 0.0) 33 C 0.9) $067 C100.0)
1968 6026 ( 90.9) 148 ( 3.8) 156 ( 4.1) 5 ( 0.1) 43 ( 1.2) 6377 (100.0)
1969 7001 ( 93.6) " C 2.8) 86 ( 3.0) 3 ( 0.0) 25 C 0.6) 7179 (100.0)
1970 6814 C 93.2) 140 C 3.0) 132 C 3.0) 4 ( 0.1) 35 ( 0.7) 7125 (100.0)
1971 6216 ( 93.2) 121 ( 2.2) 147 ( 2.3) 2 C 0.0) 115 C 1.7) 6S95 (100.0)
1972 6250 ( 93.1) 139 ( 2.8) 151 C 2.8) 4 ( 0.1) 74 C 1.2) 6618 (100.0)
1973 4973 ( 91.9) 121 ( 3.0) 159 ( 3.4) 7 ( 0.1) 65 C 1.5) 5325 (100.0)
1974 5774 ( 95.4) 73 ( 1.7) 102 ( 1.7) 2 ( 0.0) 50 C 1.1) 6001 (100.0)
1975 7002 ( 96.7) 77 C 1.3) 68 ( 1.0) 4 ( 0.1) 50 C 0.8) 7202 (100.0)
1976 6395 ( 96.11) 55 ( 0.9) 60 ( 1.2) 12 ( 0.2) 33 ( 0.9) 65" (100.0)
1977 4983 ( 96.1) 54 ( 1.5) 101 ( 2.0) 4 ( 0.1) 14 ( 0.4) 5154 (100.0)
1973 4799 ( 96.9) 47 ( 1.2) 58 ( 1.2) 2 ( 0.0) 34 ( 0.7) 4940 (100.0)
1979 6537 C 98.3) 29 ( 0.9) 38 ( 0.6) 2 ( 0.0) 12 C 0.2) 6619 (100.0)
1980 6967 ( 98.7) 15 ( 0.6) 27 ( 0.5) 2 ( 0.0) 17 ( 0.3) 7027 (100.0)
1981 9"1 ( 96.3) 39 ( 0.6) 39 ( 0.4) 4 ( 0.0) 266 ( 2.6) 9990 (tOO.O)
1982 12156 ( 97.8) 27 1 0.2) 77 ( 0.6) 29 C 0.2) 136 C 1.1) 12424 (100.0)
1983 9361 ( 96.9) 41 0.4) 40 ( 0.4) 17 ( 0.2) 207 ( 2.1) 9666 (100.0)
1984 9023 C 95.1) 69 0.7) 31 ( 0.3) 225 ( 2.3) ise ( 1.6) 9506 (100.0)
1985 10145 ( 93.5) 54 0.5) 27 ( 0.3) 409 ( 3.7) 216 ( 2.0) 10850 (100.0)
1986 215 ( 36.2) 69 11.2) 2B ( 5.8) 142 ( 23.3) 1" C 23.5) 5% (100.0)
1987 268 ( 39.4) 44 6.2) 15 ( 3.9) 111 ( 16.0) 241 ( 34.5) 678 (100.0)
1988 312 ( 36.6) 24 2.7) 29 ( 3.6) 330 ( 37.3) 175 C 19.9) 870 (100.0)
1989 138 ( 29.8) 6 1.2) 22 ( 4.0) 172 ( 31.9) 178 33.1) 518 (100.0)
1990 108 ( 41.7) 11 4.1) 25 ( 10.8) 65 ( 25.1) 47 18.2) 259 (100.0)
1991 53 ( 29.3) 37 19.0) 22 ( 11.2) 52 ( 26.6) 27 13.9) 196 (100.0)
1992 60 ( 36.3) 35 21.2) 16 ( 10.0) 40 ( 24.1) 14 8.5) 165 (100.0)
..........................................................................................................

Table 20. Estimated commercial landings of black grouper from U& waters of the Gulf of Mexico in
thousands of pounds gutted weight and percentages landed by state.

FLoride ALabams; Mississippi Louisiana Texas Combined

--------------- --------------- --- * ----------- --------------- --------------- ---------------Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1986 1091 ( 99.9) 0 (--) 0 1 ( 0.1) 0 ( 0.0) Im (100.0)
1987 1083 ( 99.9) 0 ( 0.0) 0 0 ( 0.0) 0 ( 0.0) 1084 (100.0)
1988 740 ( 93.2) 7 ( 0.8) 0 49 ( 5.9) 1 C OA) 796 (100.0)
1989 1114 C ".3) 0 C 0.0) 0 7 ( 0.6) 1 ( 0.1) 1122 (100.0)
1990 1142 ( 98.3) 0 0 14 C 1.2) 0 (--) 1156 (100.0)
1991 a" C 99.0) 0 0 9 ( 1.0) 1 ( 0-1) 900 (100.0)
1992 850 ( 99.6) 0 0 3 ( 0.4) 0 (--) 854 (100.0)
..........................................................................................................
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Table 21. Estimated commercial landings of gag from U.S. waters of the Gulf of Mexico in thousands of
pounds gutted weight and percentages landed by state.

Ft*rida . Atabses Mississippi LouisianO Texas Combined

--------------- --------------- --------------- --------------- ------------ * -- ---------------Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent IWO Lb Percent 1000 Lb Percent 1000 Lb Percent
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ....... .......

1986 713. C 96-4) 0 C--) 0 26 C 3.5) 1 ( 0.1) 740 (IW.O)
1987 633 c 95.8) 0 (--) 0 27 4.2) 0 C 0.0) 661 CI W.0)
199B 487 C 98.3) 1 C 0.2) 0 7 1.4) 0 ( 0.1) 495 0 W.0)
1989 719 C 99-9) 0 (--) 0 1 C 0.1) 0 C--) 720 (100.0)
1990 M 99.8) 0 ( 0.0) 0 1 C 0.1) 0 ( 0.0) 793 0010.0)
1991 762 98-4) 0 0 12 ( 1.6) 0 774 CIW.0)
1992 919 C 98.9) 0 0 11 ( 1.1) 0 929 (1 W.0)
----------------------------------------------------------------------------------------------------------

Table = Estimated commermal landings of marbled grouper from U S. waters of the Gulf of Menco in
thousands of pounds gutted weight and percentages landed by state.

Ftorids Atabawas Mississippi LQUisians Taxes Combined

Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent IOW Lb Percent 1000 Lb Percent 1000 Lb Percent* ----- --------------- --------- * ----- --------------- --------------- --------------
.... ....... ....... ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1986 0 0 a C--) 2 (100.0) 0 C--) 2 (100.0)
1987 0 0 0 1 (100.0) 0 1 (100.0)
19M 0 0 0 7 (100.0) 0 7 (100.0)
1989 0 0 C--) 0 4 CICO.O) 0 C--) 4 (100.0)
1990 0 0 0 3 (100.0) 0 C--) 3 (100.0)
1991 0 0 a C--) a (100.0) 0 (--) a C100.0)
1992 0 a 0 (--) 34 (100.0) 0 C--) 34 C100.0)
----------------------------------------------------------------------------------------------------------

Table 23. Estimated commercial landings of misty grouper from U.S. waters of the Gulf of Mexico in
thousands of pounds gutted weight and percentages landed by state.

Ftorida ALabous Mississippi Lwisians 7exas Coffbi ned

Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 10M Lb Percent 1000 Lb Percent IODO Lb Percent------- ------- --------------- --------------- --------------- --------------- -----------
---- ------- -- ---- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1986 0 0 0 0 0 0
1987 0 0 0 0 0 0
1988 0 0 0 0 0 0
1989 0 a 0 a 0 0
1990 0 C--) 0 0 2 (100.0) 0 C--) 2 (100.0)
1991 2 (100.0) 0 0 a (--) 0 2 (100.0)
1992 1 C 96.9) 0 0 0 ( 3.1) 0 1 (100.0)
----------------------------------------------------------------------------------------------------------

Table 24. Estimated commercial landings of Nassau grouper from U.S. waters of the Gulf of Mexico in
thousands of pounds gutted weight and percentages landed by state.

Ftorids Atabsom Mississippi Louisiana Texas Cambi ned

Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent IDW Lb Percent 1000 Lb Percent--------------- --------------- --------------- --------------- --------------- -------------
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1986 5 OWA) a (--) 0 0 0 5 OW.O)
1987 0 (--) 0 C--) 0 0 0 0
1988 3 95.0) 0 0 0 C 2.0) 0 3 (100.0)
1989 4 95.6) 0 0 0 (--) 0 ( 4.4) 4 (100.0)
1990 3 36.8) 0 0 5 ( 63.2) a a (100.0)
1991 2(100.0) 0 a 0 0 2 (100.0)
1992 7 (100.0) 0 0 0 0 7 (100.0)
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Table 25 Estimated commercial laDdmp of snowy grouper from U.S. waters of the ON of Mexico in
thousands of pounds gutted weight and percentages landed by state.

Ftorlds Atebm Mississippi Louisiana Texas Combined

Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent--------------- --------------- --------------- --------------- --------------- ---------------
.... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... .......
1986 91.( 85.7) 0 0 18 ( 14.3) 0 109 C100.0)
1987 91 ( 78.2) a 0 30 ( 21.8) 0 121 (10D.O)
19M 151 C 87.3) 0 0 23 C 11.5) 3 C 1.3) 176 (100.0)
1989 81 ( 88.4) 0 a 12 C 10.5) 1 ( 1.1) 94 (100.0)
1990 132 ( ".7) 0 0 % ( 9.3) 0 (--) 146 C100.0)
1991 140 ( 91.8) 0 ( 0.0) 0 12 ( 7.8) 1 C 0.4) 153 (100.0)
im 152 ( 64.9) 0 (--) 0 27 ( 15.1) 0 (--) 179 (100.0)
----------------------------------------------------------------------------------------------------------

Table 26. Estimated commercial landings of yellowedge grouper from U.S. waters of the Gulf of Madco in
thousands of pounds gutted weight and percentages landed by state.

Ftorids Alabama Mississippi Louisiana Texas Combined

--------------- --------------- --------------- --------------- --------------- ---------- -Year 1000 Lb Percent 1000 Lb Percent 10DO Lb Percent IOW Lb Percent 1000 Lb Percent 1000 Lb Percent
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
1986 448 47.9) 4 ( 0.5) a 476 ( 50.3) 12 C 1.3) 940 (IW.0)
1987 640 69.2) 0 (--) a 258 ( 27.9) 26 ( 2.8) 925 (10D.O)
19W 784 70.5) 3 ( 0.3) 0 100 ( 9.0) 226 C 20.2) 1114 (100.0)
1989 387 80.6) 0 ( 0.1) 0 13 ( 2.6) 82 C 16.7) 482 (100.0)
1990 563 72.6) 1 ( 0.1) 0 162 ( 20.9) 50 ( 6.5) 775 (100.0)
1991 426 64.6) 0 (--) 0 185 ( 28.1) 49 C 7.4) 660 (100.0)
1992 575 66.9) 1 ( 0.1) 0 263 ( 30.6) 20 C 2.4) 860 (IW.O)
..........................................................................................................

Table 27. Estimated commercial landings of yellowfin grouper from US^ waters of the Gulf of Mcdco in
thousands of pounds gutted weight and percentages landed by state-

Florida Atabove Mississippi Louisiana Texas Combined

-------------- * --------- * ----- --------------- --------------- --------------- ---------------Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent IOW Lb Percent 1000 Lb Perce ION Lb Percent
.... ....... ....... ....... ....... ------- ------- ------- ------- ....... ....... ....... .......
1986 345 ( 96.0) 0 0 14 ( 4.0) 0 359 (100.0)
1987 26 ( 94.2) 0 0 2 ( 5.8) 0 28 (100.0)
im 5 ( 8.2) 10 C 15.0) 0 51 ( 76.8) 0 66 (100.0)
1989 1 ( 0.9) 0 ( 0.4) 0 119 ( 98.7) 0 121 (100.0)
1990 5 ( 13.8) 0 ( 0.3) 0 29 ( 85.9) 0 34 (100.0)
1991 65 ( 95.2) 0 C 0.3) a I ( 1.5) 0 66 (100.0)
1992 66 ( 99.2) 0 (--) 0 1 ( 0.8) 0 67 (100.0)
----------------------------------------------------------------------------------------------------------

Table 2& Estimated commercial landings of scamp from U.& waters of the Gulf of Madoo in thousands of
pounds gutted weight and percentages landed by state.

Florida Atabsoa Mississippi Louisiana Texas Combined

Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent--------------- --------------- ----- * ----- * --- --------------- --------------- ---------------
---- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ....... .......
1986 253 77.8) 14 4.2) 0 50 ( 15.3) 9 ( 2.11) 325 000.0)
1987 251 81.5) 5 1.6) 0 42 ( 13.8) 10 ( 3.1) 307 (100.0)
1988 177 76.3) 0 C 0.1) 0 47 ( 20.3) 8 ( 3.3) 233 (100.0)
1989 203 79.4) 0 ( 0.2) 0 ( 0.1) 41 ( 15.7) 12 ( 4.6) 257 (100.0)
1990 179 72.9) 1 ( 0.3) 0 50 C 20.3) 16 ( 6.5) 246 (100.0)
1991 2" 80.3) 0 ( 0.0) 0 51 C 16.7) 9 ( 2.9) 307 000.0)
1992 230 82.6) 0 (-.) 4 ( 1.3) 39 ( 14.1) 5 ( 1.9) 278 (100.0)
----------------------------------------------------------------------------------------------------------
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Table 29 Estimated commercial landings of spedded hind from US. waters of the Gulf of Menco in
thousands.of pounds gutted weight and percentages landed by state.

Ftorids ALabome Mississippi Louisiana Texas Coubi ned

---- ---------- ------ * -------- --------------- --------------- --------------- ---------------Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 tb Percent
.... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ------- -------
1986 0 0 (--) 0 1 (100.0) 0 1 000.0)
1987 0 0 C--) 0 1 000.0) 0 1 (100.0)
1988 0 1 ( 48.2) 0 1 C 20.9) 1 ( 30.9) 3 (100.0)
1989 0 C--) 0 ( 20.1) 0 1 C 79.9) 0 1 (100.0)
im 1 C 23.8) 0 1 ( 17.9) 2 ( 58.3) 0 3 (100.0)
1"1 38 ( 99.4) 0 0 0 ( 0.6) 0 3B (100.0)
1992 40 ( ".2) 0 0 0 ( 0.8) 0 40 (100.0)
----------------------------------------------------------------------------------------------------------

Table 30. Estimated commercial landings of rock hind from U.S. waters of the Gulf of Mexico in thousands
of pounds gutted weight and percentages landed by state,

Ftoride ALabama Mississippi Louisiana Texas Combined

--------------- -------------- * --------------- --------------- --------------- *-,* ----------Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent
.... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... .......

1986 0 0 0 a (100.0) 0 0 (100.0)
1987 a 0 0 0 (100.0) 0 0 (100.0)
1988 0 0 0 0 (100.0) 0 0 (100.0)
1989 0 0 0 0 (--) 0 0
1990 0 0 0 1 (100.0) 0 1 (100.0)
1991 0 ( 33.5) 0 0 1 ( 66.5) 0 1 (100.0)
1992 0 ( 13.0) 0 0 0 C 97.0) 0 C--) 0 000.0)
----------------------------------------------------------------------------------------------------------

Table 31. Estimated commercial landings of red hind from U.S. waters of the Gulf of Mexico in thousands
of pounds gutted weight and percentages landed by state.

Ftorida Atabame Mississippi Louisiana Texas Combi ned

--------------- --------------- --------------- --------------- ------ * -------- ---------------Year 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent 1000 Lb Percent
---- ------- ------- ------- ------- ....... ....... ....... ....... ------- ------- ------- -------

1986 0 0 0 (--) 0 C100.0) a 0 (100.0)
1986 0 0 0 C--) 0 C100.0) 0 0 C100.0)
1987 0 0 0 C--) 0 (100.0) 0 C--) 0 (100.0)
1988 0 0 0 (--) 0 (--) 0 0 C--)
1989 0 0 0 C--) 0 C--) 0 0 C--)
1990 0 0 0 C--) 0 (100.0) a 0 (100.0)
1991 51 ( 97.8) 0 0 1 ( 2.2) a 52 (100.0)
1992 38 C 96.8) 0 0 0 C 1.2) 0 39 (100.0)
----------------------------------------------------------------------------------------------------------
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Table 32. Gulf of Mexico landings of red grouper reported by participants in the reef fish logbook program by gear and location of
capture (grid) 1990-1992 (thousands of pounds, gutted weight).

1990 GRID

Gear Unkn. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 is 19 30 21 Other Total

TRAP 17 1 26 41 45 a 70 47 7 1 1 0 0 0 0 0 0 0 0 0 0 0 0 263
HAND 18 1 5 30 31 37 73 51 10 1 0 0 0 0 0 0 0 0 0 0 0 0 0 257
BLL 47 it 26 68 192 170 98 12 0 2 0 4 0 0 0 0 1 0 0 0 2 0 0 633

SPEAR 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
UNK to 0 0 0 0 0 6 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 19

----- ------- -------- --------- ------- -------- -------- ------- --------- --------- -------- --------- --------- --------- -------- --------- --------- --------- -------- -----
ALL 92 13 57 139 269 215 247 110 17 6 2 4 0 0 0 0 1 0 0 0 2 0 0 1174

1991 GRID

Gear Unkm 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 19 20 21 Other Total

TRAP 22 3 57 120 103 29 146 45 17 3 0 0 0 0 2 0 0 0 0 0 0 0 0 547
KAND 59 2 12 38 52 92 132 53 17 S 3 2 1 3 3 1 0 0 1 0 0 0 0 476
&LL 24 73 189 258 352 179 9 19 5 0 0 0 0 0 0 0 0 0 0 a 0 0 1173

SPEAR 0 0 0 a 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
UNK 1 0 3 0 0 0 a 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0

- ------ ------- ------- ------- --------- -------- -------- --------- -------- --- - --- --
ALL 145 29 W 347 414 474 458 107 53 12 3 2 1 3 5 1 1 0 1 0 0 0

1992 GRID

3

Gear Unka. 1 2 3 4 5 6 7 a 9 10 It 12 13 14 is 16 17 is 19 20 21 Other Total

TRAP 135 1 91 130 IS 3 213 113 4 0 0 0 a 0 1 0 0 0 0 0 0 0 0 677
am tos 1 9 27 37 82 172 34 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 471

BLL 117 2 19 47 136 209 4 0 1 0 0 0 0 3 0 0 0 2 0 0 a 0 5"
SPEAR 0 0 0 0 a I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3

UK 29 0 1 2 0 3 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 38
................ ........................................................................................................... - --- . . ...... - - ------ ------

ALL 3117 4 121 206 188 , 298 432 121 a I 1 0 0 0 4 0 0 a 2 0 0 0 0 Im



Table 33. Gulf of Mexico landings of red grouper in thousands of pounds, gutted weight, by year and location of capture (grid).

GRID

Y^ Unkn. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 is 19 20 21 Other Total
----- --------- --------- --------- --------- --------- --------- ------ -- --------- --------- ------ I .. ......... ... ----- --------- --------- --------- --- ----- --- - ---- --------- ------- - ------ - - --- - -- - ------ -------

1986 0 30 761 1451 543 2365 590 99 69 83 0 0 0 a 0 0 0 0 0 0 0 0 32 6324
1987 0 76 1196 1446 589 1799 1302 159 101 0 0 0 0 0 0 0 0 0 0 0 0 0 36 6704
1988 43 65 713 1129 489 790 514 237 583 a 0 2 0 0 0 0 0 0 1 0 0 0 17 4583
1989 0 37 956 1297 756 1529 1273 166 1299 1 0 0 0 0 0 0 0 0 0 0 0 0 160 7476
1990 399 60 180 520 1174 1052 966 366 55 27 4 23 0 2 0 0 4 0 0 2 10 0 0 48"
1991 360 ?S 290 754 963 1265 1009 211 116 30 10 4 1 2 5 2 1 a 1 0 0 0 0 50"
1992 974 11 192 38? 596 994 950 212 15 3 3 0 0 0 10 0 0 0 5 0 1 0 0 4354

Table 34. Gulf of Mexico landings of red grouper from fish traps in thousands of pounds, gutted weight, by year and location of
capture (grid).

GRID

Year Unka 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 is 19 2D 21 Other Total
- - - -- ---- - --- ---- - --- --------- --------- --------- --------- --------- --------- - - ------ --------- - ------- -- - - - -- --------- --------- --------- --------- --------- ----- - -- ------ - - -- - ----- --------- -------

19116 0 8 151 471 59 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 a 727
1987 0 18 112 290 38 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 IS "T
19BB 0 18 142 289 32 0 0 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 555
19119 0 7 136 365 71 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 SBO
1990 17 1 27 42 46 a 71 4s 7 1 1 0 0 0 0 0 0 0 0 0 0 0 0 269
1991 22 3 57 121 104 30 14B 46 17 3 0 0 0 0 2 0 a 0 0 0 0 0 0 553
1992 137 1 92 132 15 3 216 84 4 0 0 0 0 0 1 0 0 0 0 0 0 0 0 685
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Table 35. Gulf of Mexico landings of red grouper from spear fishing in thousands of pounds, gutted weight, by year and location of
capture (grid).

GRID

Year Unkn 1 2 3 4 5 6 7 8 9 10 11 12 13 14 is 16 17 18 19 20 21 Other Total
- - --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- ------- - -- ------ --------- --------- ------- - --------- ------- - ----- - -- -- - ----- --------- - - - ----

1986 0 2 4 0 a a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6
198T 0 4 9 0 1 a 0 0 0 0 0 0 0 a 0 0 0 a 0 a a 0 0 14
INS 0 1 2 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4
1959 0 1 1 0 6 0 0 a 0 a 0 0 0 0 0 0 0 0 0 a 0 0 0 10
IWO 0 1 1 1 3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
1991 0 0 1 0 2 1 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7
Im 2 0 0 0 0 4 2 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10

Table 36. Gulf of Mexico landings of red grouper from power and handlines in thousands cf pwinds, gutted weight, by year and
location of capture (grid).

GRID

Year Unkn 1 2 3 4 5 6 7 8 9 10 it 12 13 14 is 16 17 is 19 20 21 Other Total

1986 0 20 247 538 201 1295 648 41 11 83 0 0 0 0 0 0 0 0 0 0 0 0 20 3103
1967 0 54 438 364 217 666 616 84 35 0 0 0 0 0 0 0 0 0 0 0 0 0 23 2499
1955 0 28 136 276 194 396 357 BB 465 0 0 0 0 0 0 0 0 0 1 0 0 0 14 1954
1969 0 30 133 380 223 SIT 954 86 1057 1 0 0 0 0 0 0 0 0 0 0 0 0 4 3686
IM 2 22 139 154 IST 366 257 48 7 2 0 0 2 0 0 0 0 0 2 0 0 0 1277
1991 161 4 22 106 145 255 360 141 47 13 10 4 1 2 3 2 1 0 1 0 0 0 0 1276
IM 348 2 32 " 125 275 $77 114 a 0 3 0 0 0 0 0 0 0 0 0 1 0 0 1576
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Table 37. Gulf of Mexico landings of red grouper from bottom long lines in thousands of pounds, gutted weight, by year and
location of capture (grid).

GRID

Year Unkn 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 19 20 21 Other Total

--------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- --------- -------- -------- --------- --------- ------ -- --------- --------- --------- -------- -------- ------19M 0 0 328 441 282 1069 241 59 59 0 0 0 0 0 0 0 a 0 0 0 0 0 4 2481
1987 0 0 637 791 332 1133 655 74 66 0 a a 0 0 0 0 0 0 0 0 0 * 0 5 3M
1908 43 17 433 564 261 394 157 79 119 0 0 2 0 0 0 0 0 0 0 0 0 0 0 2069
1989 0 0 685 552 453 712 319 60 242 0 0 0 0 0 0 0 0 0 0 0 0 0 155 3198
1990 239 57 131 337 971 854 496 61 0 11 0 23 0 0 0 0 4 0 0 0 10 0 0 3194
1991 176 68 203 526 712 980 498 24 52 14 0 0 0 0 0 0 0 0 0 0 0 0 0 3254
1992 393 7 65 IST 456 703 147 13 1 3 0 0 0 ' 0 9 0 0 0 5 0 0 0 0 1957

Table 39. Gulf of Mexico landings of red grouper from unclassified gears in thousands of pounds, gutted weight, by year and
location of capture (grid).

GRID

Year UWW 1 2 3 4 5 6 7 8 9 10 it 12 13 14 15 16 17 18 19 20 21 Other Total
------- ------ --------- --------- --------- --------- ------- --------- --------- --------- --------- --------- ------- -------- ------- -------- --------- -------------- -------- ------- ------ --------- - - ------

1986 0 0 1 1 2 1 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 6
1957 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1988 0 a 0 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1989 0 0 0 0 1 0 0 0 0 a 0 0 0 0 a 0 0 0 0 0 0 0 0 1
1990 53 0 0 0 1 2 33 a 0 a 0 0 0 0 0 0 0 0 0 0 0 0 0 97
1"Il 2 0 7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9
1992 95 0 3 a 0 10 a a 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 126
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Table 39. Florida west coast landings of red grouper (1000s of pounds, gutted weight) on the Gulf of Mexico by county and gear
type, 1986-1992

1986 1987 1988 1989
......................... .................. I ..... ......................... ------------------------

County TRAP HAND BLL UNK TOT TRAP NANO BLL UNK TOT TRAP HAND BLL UNK TOT TRAP HAND OLL LINK 70T----------- .... .... .... .... ..... .... .... --- ---- ----- .... ... I .... .... ..... ---- ---- ---- ---- -----
Bay at - at 27 52 0 79 23 58 - at - 33 53 56
FraW in 42 - - 42 100 - - 100 37 - - 37 . 276 - 278
Citrus 25 - - 2S 25 - - 25 19 - - 19 42 14 56
Pasco - 33 - - 33 16 - 16 20 - - 20 31 2 33
Pi miles . 1786 595 - 2381 1361 1361 - 2723 1021 397 - 1419 2166 9Z8 3095
Hittsborough 36 15 - 52 60 26 - 86 55 24 - 79 Is? so 267
manatee 116 1055 1 1172 114 1025 - 1139 at 545 0 626 110 989 0 1099
Charlotte 69 as 1 158 92 136 0 230 e9 124 0 213 19 368 0 388
Lee 396 400 4 800 314 342 1 657 264 349 2 635 24 471 308 9 all
Collier 527 375 269 - 1171 381 191 699 - 1271 428 160 451 - 1070 524 95 333 952
Monroe 200 138 56 6 400 86 185 TO 13 361 127 133 67 3 350 33 131 82 2 248..............................................................................................................................
Total 727 3103 2481 12 6324 467 2499 3723 15 6704 555 1954 2069 5 4583 580 3656 3198 11 7476

19"

County TRAP HAND BLL UNK TOT
........... .... .... .... .... .....
Bay 5 13 78 - 96
Franklin
Citrus
Bernardo
Pasco
Pfnet t am
Hiltaborough
Manatee
Charlotte
Lee

1 182 53 - 236
63 74 - - 137

2 2
0 28 28
19 298 1915 - 2232

77 38 - 115
IS 572 - 587

0 6 ITS 76 260

1991
.........................
TRAP HAND BLL LINK TOT
.... .... .... .... .....
6 17 63 - 86
12 150 87 3 252

168 41 0 - 208
2 - - 2

0 22 0 - 22
9 478 1902 - 2W

80 13 - 93
63 637 - 700

3 4 195 3 205
14 178 147 32 371 10 223 123 - 356

Cot L for 103 137 136 51 427 251 50 97 - 39T
Monroe 1 53 95 0 150 Is 31 91 is ISI 19 55 25 12 112
.................................................................................................
Total 263 1136 3213 165 4M 547 1282 3229 31 5088 677 1562 1900 229 4368

IM

TRAP HAND BLL UNK TOT

2 32 0 - 34
5 48 41 7 102

254 28 - - 292
2 - - 2

19 62 1 4 86
2 844 1239 3 2057
92 0 - 92

2 27 318 17 365
- 2 3 173 178
4 156 216 - 376

257 2B 51 If 346
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Table 40. Percentages of Florida West coast red grouper commercial landings by county and gear type, 1986-1992.

1986 1987
......................... ...................

County TRAP HAND BLL UNK TOT TRAP HAND BLL UNK TOT
------ ---- ---- ---- ---- ----- ---- ---- ---- ---- -----

im
-------------------

TRAP HAND 61.1. LINK TOT
.... .... .... .... .....

Esca*is 100 - 100 - 100 - 100 - 100 - 100
Santa Ross 100 - - 100 - 100 - - 100 - 100 - 100
Okatooss 100 - - 100 - 100 - - 100 53 47 100
Walton - - 0 - - - 0 0
Bay 100 - - 100 34 66 0 100 28 72 100
Gulf - 0 - - 0 0
Franklin 100 - - 100 100 - - 100 100 - 100
Wakuila 100 - - 100 100 - - 100 100 - 100
Taylor 100 - 100 100 - 100 100 - 100
Dixie 100 - 100 100 - - 100 0
Levy 100 - too 100 - - 100 100 - 100
Citrus 100 - 100 100 - - 100 100 - 100
Hernando - - 0 - 0 100 - 100
Pasco 100 - 100 100 - 100 100 - 100
Pinellas 75 25 - 100 SO 50 - 100 72 28 100
HiUsborough TO 30 - 100 70 30 - 100 70 30 100
Manatee 10 90 0 100 10 90 - 100 13 87 0 100
Sarasota 60 40 - 100 75 25 - 100 90 10 - 100
Charlotte 44 56 0 100 40 60 0 100 42 58 0 100
Lee 49 50 0 100 48 52 0 100 45 55 0 100
Collier 45 32 23 - 100 30 Is 55 - 100 40 15 45 - 100
Monroe 50 34 14 2 100 24 51 22 4 TOO 36 38 25 1 100

1989
.........................
TRAP HAND OLL UNK TOT
.... .... .... .... .....

62 38 - 100
- 100 - 100

too - 100

38 62 - 100
100 - - 100
100 - - 100
100 - - too
100 - - 100
100 - - 100
100 - - 100

75 25 - 100
100 - - 100
95 5 - 100
70 30 - 100
70 30 - 100
10 90 a IGO
40 60 - 100

- S 95 0 100
3 So 38 1 100

55 10 35 - 100
13 53 33 1 100

........ I .................................................................................... ................................
TOTAL 11 49 39 0 100 7 37 56 0 100 12 43 45 0 100 8 49 43 0 100

1990 1991 IM
.......................... ......................... .........................

County TRAP HAND BLL LINK TOT TRAP HAND BLL LINK TOT TRAP HAND OLL UNK TOT
........... .... .... .... .... ..... .... .... .... .... ..... .... .... .... .... .....
Escambla 100 - - 100 7 93 100 7 93 - 100
Santa Rosa - 100 - - 100 - 0 100 - - 100
OkeLooss - 8 92 - 100 - 4 96 0 100 4 96 0 100
Walton - a - 0 - - 0
B 6 13 61 100 7 19 73 100 5 94 0 - 100
ou f -aT 0 0 60 - 40 100
Franklin 0 77 22 100 5 60 34 1 100 5 47 41 7 100
Wakutts 3 96 1 0 100 2 87 It 1 100 20 80 - - 100
Taylor 57 43 - 100 31 69 100 67 33 - - 100
Dixie 79 IT - 10 100 100 - 100 72 2o a - too
Levy 100 - - 100 9 67 5 20 100 3 96 - 2 100
Citrus 46 54 - 100 81 19 0 - 100 90 to - - 100
HernwWo 100 - 100 100 - 100 - 100 - - 100
Pasco 0 100 - 100 0 1 DO 0 - 100 23 72 1 4 100
Pinellas 1 13 86 - 100 0 20 80 - 100 0 40 59 0 100
HILLsborough 61 33 - 100 86 14 - 100 - 100 0 - 100
Manatee 3 97 - 100 9 91 - 100 1 7 87 5 100
Sarasota - 94 - 6 100 - 91 9 - 100 - 100 - 0 100
Charlotte 0 2 68 29 100 1 2 95 1 100 - 1 1 97 100
Lee 4 48 40 9 100 3 63 35 - 100 1 41 57 - 100
Cottler 24 32 32 12 100 63 13 24 - 100 74 a 15 3 100
Monroe 1 36 63 0 100 10 20 60 10 100 17 49 22 11 100
.................................................................................................
TOTAL 6 24 67 3 100 11 25 63 1 100 15 36 43 5 100



Table 41. Sample sizes and estimated mean weights in pounds (gutted weight) of red
grouper harvested by recreational fishermen by mode and year, 1979-1992.

MODE

Total Shore Headboat c3larter Private

Year N WL N Wt. N WL N WL N WL

79 73 5.08 0 0.00 41 3.69 4 2.80 28 7.44
80 151 3.98 0 0.00 110 3.84 5 4.33 36 4.36
81 180 4.89 12 1.76 139 5.14 12 6.39 17 U1
82 326 4.03 2 0.48 228 3.96 1 1.95 95 429
83 365 4.29 2 Z06 288 4.23 10 9.76 65 3.82
84 627 4.04 2 1.11 531 3.54 68 &38 26 3.16
85 496 4.30 0 0.00 483 4.32 1 &90 12 3.03
86 722 3.67 0 0.00 "7 3.78 39 2.59 36 2M
87 925 3.62 1 0.90 766 3.75 32 3.92 126 2.80
88 775 3.81 4 3.59 475 3.98 64 3.72 232 3.51
89 1105 3-36 0 0.00 887 3.44 61 3.33 157 2-94
90 416 6.15 1 15.84 360 6.14 13 &05 42 &OD
91 279 6.50 2 6.80 152 6-95 34 5.30 91 6.2D
92 532 6.67 13 5AS 137 6.47 143 7.82 239 6.13
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Table 42. Ptecrvational harvest estimates for Gulf of Mexico red grouper by state and fishing area,
1979-1992. Ile estimates are based on the 1979-1992 NMIkFSS, and the 198&1992 NNEFS
Headboat Survey. The weight estimates are the products of the annual harvest and mean weight
estimates by mode where the sample size available to estimate mean weight exceeded 50, otherwise
the Gullwide annual mean was used. The estimates have been adjusted for musing data in January
and February, 1981 in all states, and for 1982-1984 in Tens by the average proportions observed
in years where these strata were sampled. Units are in thousands of fish and pounds (gutted
weight)-

All Modes and Areas Combined
------------------------------------------------------------------------------------------------

Ftorids Alabeas Mississippi Louisiare Texas Tatat GuLf
........... ........... ........... ---------- ........... -----------

YEAR Kalb Wt MLAnb Wt Numb ut Numb Wt NuMb Wt NLab Wt
---- ---- ---- .... .... ---- ---- ---- .... .... .... .... ----
1979 209 1060 0 0 0 0 0 0 0 0 209 1060
1980 177 6" 0 0 0 0 0 0 0 0 177 695
1981 524 2656 0 0 0 0 0 a 0 a 524 2656
1982 526 2204 0 0 0 0 0 0 0 0 526 2204
1983 538 2100 0 a 0 0 0 0 0 0 SM 2100
1984 1231 4812 0 2 0 0 0 0 0 1 1232 4815
1935 US 3652 0 0 0 0 0 0 0 0 848 3652
1986 672 2456 1 4 0 0 0 0 0 0 672 2460
1987 468 1377 0 4 0 0 0 0 a a 468 1381
1988 710 2501 0 3 0 0 0 0 0 0 710 2504
1989 743 2196 0 2 a 0 0 0 0 0 743 2197
1990 214 1312 0 1 0 0 0 0 0 0 214 1314
1991 263 1634 0 2 a 0 1 4 0 0 2" 1"0
1992 456 2854 0 1 0 0 a 0 0 0 456 2855
------------------------------------------------------------------------------------------------

State Inshore Waters

Ftorids Atabame Mississippi Louisiam Taxes TotaL Gutf
----------- ----------- ........... ---------- ........... -----------

YEAR Numb Vt NuTh Wt NLob Wt NL&b Wt KLob Wt Kalb ut
---- ---- ---- ---- ---- .... .... ---- ---- .... .... .... ....
1979 122 619 0 0 0 0 0 0 0 0 122 619
1980 11 43 0 0 0 0 0 0 0 a 11 43
1981 6 28 0 0 0 0 0 0 0 0 6 28
1982 0 a 0 0 a 0 0 0 0 0 0 0
1983 0 0 0 0 0 0 0 a 0 0 0 0
19114 47 185 0 0 0 0 0 0 0 0 47 185
19as 2 7 0 0 0 0 0 0 0 0 2 7
1986 0 0 0 0 0 0 0 0 0 0 0 0
1987 1 3 0 0 0 0 0 0 0 0 1 3
1988 35 124 0 0 0 0 0 0 0 a 35 124
1989 1 4 0 0 0 0 0 a 0 0 1 4
1990 9 53 0 0 a 0 0 0 0 0 9 53
1991 1 a 0 0 a 0 0 0 0 0 1 a
1992 14 85 0 0 a 0 0 0 0 0 14 85
------------------------------------------------------------------------------------------------
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Table 42. (Continued).

State Territorial Sea
................................................................................................

Florida ALsbame Mississippi Louisimm Texas Total Gulf
........... ...........

YEAR Numb wt Numb Ut Numb Ut Numb wt Numb wt Nurb wt
---- ---- ---- ---- ---- ---- ---- ---- ---- -- -
1979
1980
1981
1982
1983
1984
1985
1986
1987
19BB
1989
1990
1991 114 713
1992 90 563 0 a 0 a 0

EEZ

90 563

------------------------------------------------------------------------------------------------
Florida Alabama Mississippi Louisiarm Taxes Total Gulf

---- ------ ........... ........... .......... ----------- -----------
YEAR NLffIb Ut KLE6 Vt hab vt MLImb vt Numb wt MLmb wt
---- ---- ---- .... .... ---- ---- .... .... .... .... ---- ----
1979 87 442 0 0 0 0 0 0 0 0 87 "2
1980 136 530 0 0 0 0 0 a 0 0 136 530
1981 489 2485 0 0 0 0 0 0 0 0 489 2485
1982 320 1324 0 0 0 0 0 0 0 0 320 1324
1983 266 1053 0 0 0 0 0 0 0 0 266 1053
1984 594 2280 0 2 0 0 0 0 0 1 594 22113
1985 635 2736 0 0 0 0 0 0 0 0 635 2736
1986 527 1927 1 4 0 0 0 0 0 0 528 1931
1987 315 921 a 4 0 0 0 0 0 0 315 925
1998 624 2198 0 3 0 0 0 0 0 0 624 2201
1989 704 2090 a 2 0 0 0 0 0 0 704 2082
1990 160 964 0 1 0 0 0 0 0 0 161 986
1991 148 913 0 2 0 0 0 0 0 0 148 915
1992 352 2207 0 1 0 0 0 0 0 0 352 2208
................................................................................................

.... .... ....

a 0 a 0 0 0 0 0 0
0 0 0 0 0 0 0 31 122

0 0
31 122
29 142

206 M
272 1047
591 2348
211 909
1" 530
151 453
51 179
38 112
45 275

0

29 142
206 8110
272 1047
591 2348
211 909
1" 530
151 453
51 179
38 112
45 275

0 0 0 1 4 0 a 115 717
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Table 43. Recreational harvest estimates for Gulf of Mexico red grouper by mode,
1979-1992- The estimates are based on the 1979-1992 NNIRM, and the 1986-1992
NUFS Headboat Survey. The weight estimates am the products of the annual harvest and
mean weight estimates by mode where the sample size available to estimate mean weight
exceeded 50, otherwise the Gulfwide annual mean was used. The estimates have been
adjusted for missing data in January and February, 1981 by the average proportions
observed in years where these strata were sampled. Units are in thousands of fish and
pounds (gutted weight).

MODE

SHORE PARTYBOAT CHARTER PRIVATE COMBINED

YEAR HIM WT NUM WT NUN Wr MUM NY NUR Wr
----- .... .... .... .... ---- ---- .... .... ---- ----
1979 0 0 98 497 0 0 ill so 209 1060
1980 0 0 75 289 0 a 102 405 177 695
1981 14 69 406 2088 a 0 98 481 5`19 2639
1982 4 17 149 590 0 0 373 1598 526 2204
Im 15 66 93 394 0 0 429 1640 538 2100
1984 38 152 324 1149 0 0 870 3513 1232 4814
1985 0 0 285 1231 0 0 563 2420 a4a 3652
1966 7 26 36 124 33 122 596 2135 672 2460
1967 11 39 30 104 51 185 377 1054 468 1381
19W 4 16 ?9 105 34 125 642 2254 710 2504
1989 0 0 52 141 61 202 631 1854 743 2197
1990 10 62 20 119 63 388 121 7" 214 1314
1991 7 49 11 61 14 91 232 1439 264 1640
1992 17 116 11 66 32 250 395 2424 456 2855
---------------------------------------------------------------------

Table 44. Recreational catch estimates for Gulf of Mexico red grouper for shore based
anglers and those fishing from privatelrental craft by area fished, 1979-1992. The
estimates are based on the NMRFSS and were adjusted for missing data in January and
February, 1981 by the average proportions observed in years where this strata was
sampled. Units are in thousands of fish.

AREA

INSHORE TERR. SEA EEZ COMBINED

YEAR Kept Rat Rot Z Kept Ret Ret % Kept ReL Rot X Kept Rot Rot %
---- ---- ---- ----- ---- ---- ----- ---- ---- ----- ----- ----- -----
1979 24 0 0.0 0 4 100.0 87 0 0.0 ill 4 3.3
1980 11 3 21.4 31 0 0.0 60 3 4.11 102 6 5.5
1981 6 0 0.0 28 2 6.4 77 41 34.7 Ill 43 27.8
1982 0 a - 206 22 9.5 171 57 24.9 377 78 17.2
1983 0 0 - 269 106 28.4 176 37 17.3 "5 143 24.3
1964 40 0 0.0 511 220 30.1 356 88 19.8 907 308 25.4
1985 0 0 - 208 35 14.4 355 25 6.5 563 60 9.6
1986 0 4 100.0 140 99 41.5 463 292 38.7 603 395 39.6
1987 1 18 93.7 127 168 57.0 259 230 47.0 357 416 51.8
1988 35 34 49.0 50 80 61.5 562 701 5S.5 "7 815 55.9
1989 1 49 97.6 37 250 88.2 592 1197 66.9 631 1526 70.8
1990 9 98 91.5 39 292 88.1 83 902 91.6 131 1292 90.8
1991 1 67 98.5 110 885 89.0 128 1545 92.4 239 2517 91.3
1992 14 107 88.6 a7 668 8B.4 312 1810 $5.3 413 2585 86.2
........................................................ ......................
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Table 45. Red grouper catch and effort reported by fishermen participating in the Gaff of NlexcD Reef
Fish LA)gbook Program who landing in Florida West Ciiastports. The ocilums, labeled 'any in catch' include
all trips in which red grouper were landed. The colums labeled '>25% of catch, >50% of catch, and
>75% of catch' include only trips where red grouper czceeded the indicated percentage of the catch by
weight.

FLORIDA WEST COW 1990

Any in catch
---------------------

Mon Trips Drys Catch
--- ..... ..... .......
1 3 45 1033
2 3 17 153
3 4 43 396S
4 96 585 "076
5 212 1336 161116
6 228 1422 188"7
7 223 1617 191259
a 240 1707 205570
9 216 1468 164249
10 152 1082 131397
11 68 480 50616
12 11 so 694
--- ----- ----- -------
SLIM 1456 9882 1162797

^25% of catch ^50% of catch

Tripe Do" Catch Trips Days Catch

1 7 900
0 0 0
2 29 35"
60 390 58030
143 932 151016
176 1097 183515
169 11" 155"1
186 1291 1949"
163 1113 155415
119 887 126683
47 334 48501
2 11 261

----- ----- -------
1070 7289 110=1

FLORIDA WEST COW 1991

Any In catch

Mon Trips Do" Catch

1 201 1335 1196948
2 176 1273 137152
3 179 1477 194M
4 220 1496 204078
5 253 1588 217024
6 255 1690 239493
7 272 1965 232710
a 235 1492 183M
9 233 1556 184987
10 175 1183 124771
11 153 1087 121321
12 147 1004 11535a
... ..... ----- -------
SLIM 2499 171" 2141210

>25% of catch

Trips Days Catch

136 976 17a=
112 a6O 130506
114 1 US 1117003
150 1103 197311
186 1220 208378
196 1400 2=33
214 1507 224936
174 1132 17749%
187 1192 179692
122 809 120789
110 800 116606
86 639 109447

..... ----- -------
1787 12686 20593W

FLORIDA UM COAST 1"2

Any in catch

Mon Trips Days Catch

1 163 1141 102126
2 140 1M 120660
3 186 1243 98511
4 199 1177 95371
5 303 1635 155936
6 305 1514 177204
7 329 1745 249784
a 298 1555 193240
9 291 1543 159394
10 230 1334 114638
11 IsS, 985 90570
12 207 1255 129M
--- ..... ----- -------

>25% of catch

Trips Do" Catch

112 825 97925
93 748 11"14
108 920 91728
103 663 84542
198 1132 146321
212 1120 167804
252 1"2 243393
232 1237 186655
214 1167 148M
153 941 104281
104 703 86799
129 816 119752

----- ----- -------
Sim 21109 16225 168MI 1910 11614 1592221 IAW am 107"5

73

1 7 900
0 0 a
2 29 3590
32 233 49188
79 537 112910
119 748 150499
120 576 162683
149 1081 18M
123 851 1316M
80 614 103265
30 200 36132

^501 of catch

736 5177 931156

>50% of catch

^75X of catch

Trips Days Catch

Trips Days Catch
----- ----- .......

a3 672 i5a630
74 590 IIIM
76 774 16"14
100 835 180192
128 913 185363
153 1102 20W79
163 1191 200593
139 952 164930
152 945 1"268
104 706 115072
79 626 102514
69 545 103"1

1 7 900
0 0 0
2 29 3590

20 156 37120
317 71769

53 375 89439
66 497 112547
83 663 120937
73 S34 87235
56 448 78361
19 134 235W

1320 Wit I

420 3161 625694

45% of catch

Trips Days Catch
----- ----- .......

Tripe Do" Catch
..... ----- -------

80 571 84SU
64 5Z? 97950
66 528 79451
63 493 74901
129 747 1219"
159 1182 155486
218 1283 230691
195 1055 175296
175 "4 138526
121 740 BW6
78 562 1
90 621 109338

----- ----- .......

52 431 121565
41 365 SUIT
46 493 121233
53 510 133076
65 560 139074
84 687 149899
103 752 147630
105 756 136278
112 7" 137690
74 506 87616

409 82271
370 79629

..... ..... -------
W 658 1418593

^75% of catch

Trips Days Catch
----- ..... -------

50 314 57649
366 W359

43 372 60M
33 274 51043
75 484 82536
81 497 107721
145 911 184662
136 760 138499
106 591 55191
63 335 46694
41 301 52850
52 360 84225

----- ..... .......
869 SS65 103"37



Table 46 Red grouper catch and effort reported by fishermen partidpating in the Gulf of Mexico Reef
Fish Logbook Program who landing in Alabama and MUSissippiports. The oolums labeled any in catch
include all trips in which red grouper were landed. Ile colums labeled '>25% of catch, >50% of catch,
and >75% of catch' include only trips where red grouper exceeded the indicated percentage of the catch
by weight.

ALABAMA-MISSISSIPPI 1990

Arr/ In catch
---------------------

Man Trips Days Catch

^25% of catch
---------------------
Trips D"s Catch

0 0 0
0 0 a
0 0 0
0 0 0
0 0 0
1 5 351
0 0 0
0 0 0
0 0 0
1 6 I?BI
0 0 0
0 0 0

----- ----- -------
2 11 2132

^50% of catch

Trips Days Catch
..... ..... -------

^75% of catch

Trips Dap Catch
----- ----- .......

I a 0 0
2 a 0 0
3 a 0 0
4 a 0 0
5 0 0 0
6 1 5 351
7 0 0 0
a 0 0 0
9 0 0 0
10 1 6 1781
11 0 0 0
12 0 0 0
--- ----- ----- -------
SUN 2 11 2132

Any in catch

Man Trips Damp Catch
... -1 - ----- -------
1 0 0 0
2 1 15 116
3 0 0 0
4 3 30 2102
5 3 3 176
6 1 1 24
7 1 1 22
a 0 0 0
9 0 0 0
10 0 0 0
11 0 0 0
12 1 4 2653
--- ----- ..... .......
SUN 10 54 5M

1 6 1781
0 a 0
0 a 0

----- .......

1 6 1781

1 6 1 mi
a 0 0
0 0 0

..... -------
1 6 1781

ALABANA-MISSISSIPPI 1991

^25% of catch

trips Days Catch

^50% of catch
---------------------
Trips Do" Catch
----- ..... -------

^75% of catch

Trips Days Catch
..... ..... .......----- ----- -------

0 0 a
0 0 0
0 0 0
3 30 2102
3 3 176
1 1 24
1 1 22
0 0 0
0 0 0
0 0 0
0 0 0
1 4 2653

----- ..... .......
9 39 4977

a 0

0 0 0
2 13 a63
3 3 176
1 1 24
1 1 22
0 0 0
0 0 0
0 0 0
0 0 0
1 4 2653

----- ..... -------
a 22 3738

ALASAMA-MISSISSIPPI 1992

Any in catch

Mon Trips Days Catch

1 1 2 14
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
8 1 6 908
9 0 0 0
10 0 0 0
11 0 0 0
12 0 0 0
--- ----- ..... .......
SLIM 2 a 922

^25% of catch

Trips Days Catch

1 6 908
0 0 a
0 a 0
0 0 0
0 0 0

..... ----- .......
1 6 908

^50% of catch

Trips Days Catch
----- ----- .......
0 0 0
0 0 0
0 a 0
0 0 0
0 0 0
0 0 0
0 0 0
1 6 908
0 0 0
0 0 0
0 0 0
0 0 0

..... ----- -------
1 6 908

0 0 a
a 0 0
a 0 0
1 1 26
3 3 176
1 1 24
1 1 22
0 a 0
0 0 0
0 0 0
0 0 a
1 4 2653

----- ----- -------
7 10 2901

^75% of catch

Trips Days Catch
----- ----- -------

74

a
0
0
0

0 0
a 0

..... ..... -------

0 0 0



Table 47 Red grouper catch and effort reported by fidwrimen Participating m the Cmlf of Menco Reef
Fbh Logbook Program who landing in I.Amisiamports. The colums labeled 'any in catch' include all trips
m vAiwh red grouper were landed. The colums labeled '>25% of catch, >50% of Catch, and >75% of
catch' include only U" what red gmuper the milicated percentage of the catch by weight.

LOUISIANA 1990

Man Trips Days Catch
... ----- ----- .......

Arr/ in catch
- -------------------

^25% of catch ^= of catch ^75% of catch

1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 1 5 35
7 1 12 9
a 2 11 54
9 0 0 0

10 2 is 1013
11 1 io 1856
12

Sim 7 53 29"

Trips D" Catch
----- ..... .......
0 0 0
0 0 a
0 0 0
0 0 a
0 0 a
0 0 0
0 a 0
1 3 so
0 0 0
2 15 1013
1 111 1856
0 a a

----- ..... .......
4 28 2949

LOUISIANA im

Ron Trips Do" Catch
... --- I - ----- -------

1
2
3
4
5
6
7
a
9

10
11

Any in catch

1 1 30
11 so
a 4

4 36 3649
3 6 548
5 33 2511
5 19 621
0 0 0
1 5 958
2 14 83
0 0 0

^25% of catch

Trips Dwym Catch

Trips Days Catch
..... ----- .......

0 0 0
0 0 0
1 5 286
1 10 1856
0 0 0

----- ----- -------
2 Is 2142

^S= af catch

Trips Days Catch
..... ----- ......

Trips Do" Catch
----- ----- .......

0 0 0
1 5 286
1 10 1856
0 0 0

----- ..... -------
2 Is 2142

M11 of catch

Trips Days Catch
..... ----- -------

a 0 0
0 0 0
0 0 0
1 11 1451
2 5 497
1 11 2486
0 0 0
0 0 0
a 0 0
0 0 0
0 0 0
0 0 0

----- ----- .......
4 27 4434

12 0 0 0
... ----- ..... -------
Sim 23 133 am

0 0 0
a 0 a
0 0 0
3 27 3631
3 6 50
2 12 2494
2 2 WO
0 0 0
1 5 558
0 0 0
0 0 0
0 0 0

..... ----- -------
11 S2 7821

LOUISIANA 1992

Any in catch
----------- w ---------

"m Trips Do" Catch
--- ..... ----- -------

1 4 14 142
2 0 0 0
3 1 5 33
4 3 16 1113
5 1 2 9
6 2 25 145
7 1 a
a 0 0 a
9 0 0 0
10 0 0 0
11 0 0 0
12 1 1 174

SUN 13 71 1660

^25% of catch

Trips Days Catch
..... ----- .......

1 4 139
0 a 0
0 0 0
2 11 1097

1 1 174
----- ----- -------

4 16 1410

0 0 a
a 0 a
0 0 0
2 20 322?
3 6 5"
1 11 2486
1 1 431
0 0 0
1 5 558
0 0 0
0 0 0
a 0 a

----- ----- -------
a 43 7250

"OX of catch

Trips pop Catch
..... ..... .......

1 4 139
0 0 0
0 a 0
1 5 913
a 0 0
0 0 0
a 0 a
0 0 a
0 0 0
a 0 0
0 0 0
1 1 174

3 10 1226

^75% of catch

Trips Dep Catch

1 4 139

1 1 174

2 S 313

75



Table 4& Red grouper catch and effort reported by fishermen participating in the Gulf Of MOaCD Reef
Fish Logbook Program who landing in Tcmsports. The colums labeled 'any in catch' include all trips in
which red grouper were landed. The cDlums labeled '>25% of catch, >50% of catch, and >75% of catch'
include only nips where red grouper aceeded the indicated percentage of the catch by weight

TEXAS 1990

Arri in catch
---------------------

Mon Trips Do" Catch
--- ..... ..... -------

1
2
3
4
5
6
7
a
9

a

10 0 0 0
11 0 0 0
12 0 0 0
--- ----- ..... -------
SUN 0 0 0

..... ------

0

TEXAS 1991

Any in catch ^25% of catch

^50% of catch ^75% of catch

Trips Days Catch Trips Days Catch
----- ..... ------- ..... ----- -------

0

a 0

^50% of catch
---------------------
Trips Days Catch
----- ----- -------

Mon Trips Days Catch Trips Do" Catch

I 1 5 10 a
2 0 0 0 a
3 1 11 746 0
4 0 0 0 0
5 0 0 0 0
6 1 a 970 1
7 0 0 0 0
8 0 0 0 0
9 1 10 1853 1
10 0 0 0 0
11 0 0 0 0
12 0 a 0 0

..... ..... ....... -----
SLIM 4 34 3580 2

0 0 a 0
0 0 0 0
0 a 0 0
0 0 0 0
0 0 a 0
a 970 1 8
0 a 0 0
0 0 0 0
10 1853 1 10
0 0 0 0
0 0 0 0
0 0 0 0

....... -----

0

0 0

^75% of catch

Trips Dan Catch
..... .....

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

970 0 0 0
0 0 0 0
0 0 0 0

1853 1 10 1853
0 0 0 0
0 0 0 0
0 0 0 0

------- ----- ----- -------
ia 2823 2 18 2M 1 10 1853

TEXAS IM

Any in catch ^25% of catch ^50% of catch

Mon Trips Days Catch Trips Days Catch Trips Days Catch

1 0 0 0 0 0 0 0 a a
2 0 0 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0 0 0
4 0 a 0 0 0 a 0 0 0
5 1 4 56 1 4 56 0 a 0
6 1 11 1 0 0 a 0 0 0
7 0 0 a 0 0 0 0 0 0
a 0 0 0 0 0 0 0 0 0
9 1 6 200 0 0 0 0 0 a
10 1 9 1 0 0 0 0 0 0
11 1 a 7 0 0 0 0 0 0
12 0 0 a a 0 0 0 0 0
... ..... ----- ------- ----- ----- ....... ----- ..... -------
SLIM 5 38 265 1 4 56 a 0 0

^25% of catch

Trips Days Catch

^75Y, of catch

Trips Days Catch

0 a
0 a

----- ------

0

76



Table 0. Red groaper catch and effort reported by fishermen participating in the Gulf of MMco Red
Fish Lagbook Program who kading in unlmownports. The colums labeW 'any in catW include all trips
in which red grouper were landed The colum lsbelal'>25% of catch, 2-50% of catch, and >75% of
catch' include only trips whom red grouper cmeeded the indicated percentage of the catch by weight.

LIBUDIK611 1990

Arrj In catch

Man Trips Do" Catch

1 0 0 0
2 1 7 211
3 2 16 573
4 3 39 280
5 2 18 397
6 2 15 739
7 0 0 0
a 3 28 603
9 2 is 1661
10 1 7 "7
11 3 23 357
12 3 10 383
--- ----- ..... -------
SUN 22 181 56SI

Q52 of catch

Trips Days Catch
----- ----- -------

1 11 530
1 10 1581
0 0 0
1 2 32
2 2 23

----- ----- -------
5 25 2166

U11KMM 1991

Any in catch

f4w Trips Days Catch
--- ----- ..... -------
I 1 11 low
2 3 26 4058
3 1 5 270
4 4 42 8024
5 12 91 7112
6 7 79 6250
7 1 10 119
a 2 6 2777
9 a 41 4996
10 3 23 3326
11 3 12 216
12 10 47 48233
... ----- ----- -------
sm 55 393 43M

^25% of catch

Trips Days Catch

1 11 law
2 19 4039
1 5 270
4 42 8024
7 58 5"9
6 TO 6137
1 10 119
2 6 2777
6 3a 4956
3 23 3326
1 4 as
6 26 3928

----- ----- .......
40 312 41114

UNKNOMI IM

Any in catch

Mon Trips Days Catch

1 6 47 10542
2 6 39 1377
3 a 67 3718
4 17 96 6645
5 12 50 6363
6 17 102 a949
7 Is 63 6454
a 20 79 am
9 14 92 9722
10 5 28 2034
11 4 23 3363
12 10 53 3409
... ..... ..... -------

^25% of catch

Trips Do" Catch

2 21 10266
2 9 ?82
3 29 2457
9 57 4804
7 38 6157
13 93 8699
a 43 51385
13 62 7324
12 74 9492
2 20 1765
2 21 3122
4 18 2567

----- ----- .......

>WK of catch

Trips Do" Catch
..... ..... .......

0

0 . 0 0

MIX of catch

Trips Days Catch
----- ..... -------

1 11 ISIDD
I Is 3925
1 5 270
3 26 6646
4 36 4311
4 49 5712
1 10 119
2 6 2M
4 28 47M
2 22 3229
1 4 8B
2 11 3451

..... ..... .......
26 226 370"

^= of catch

Trips Do" Catch
..... ..... .......

2 21 IOM
2 9 782
2 21 2291
a 49 4331
5 26 5493
a 42 7856
6 38 5586
10 55 7435
9 62 a"
1 6 1697
1 13 2M
4 is 2567

SLW 137 739 71255 77 485 63821 58 360 59915

77

45Z of catch
- -------------------
Trips Days Catch
..... ----- -------

0
a

0

^M of catch
- -- ---- -----
T
;
ips Days Catch

----- ----- -------
0 0 0
0 0 0
a 0 0
1 11 5068
2 5 1226
2 9 2041
1 10 119
2 6 2777
2 19 2569
2 22 3229
0 0 0
0 0 0

..... ----- .......
12 82 17029

45% of catch

Trips Days Catch
..... ..... .......

2 21 10266
1 2 128
2 21 2291
3 is 1364
3 21 SOW
5 31 58152
4 35 9318
7 30 5156
3 29 2642
a 0 0
0 0 0
3 11 IMP

..... ..... -------
33 219 39M



Table 50 Red grouper catch and d[Mt reported by fishermen participating in the Gulf of Mexico Reef
Fsh Logbook Program who landing in any Gulf stateports. The colums labeled any in catch, include all
tnps m which red grouper were landed. Ile cDlums labeled '>25% of catch, >50% of cach, and >75%
of catch' include only tnps where red grouper e=eeded the indicated percentage of the catch by weight.

ALL STATES COMBINED 1990

Any in catch

Man Trips Days Catch
... ----- ----- .......
1 3 45 1033
2 4 24 364
3 6 59 4538
4 624 "356
5 214 1354 161513
6 232 1447 189M
7 224 1629 191268
8 245 IM 206257
9 218 1486 165910
10 156 1110 134635
11 72 513 52831
12

SLIM 1487 10127 1173S76

>25% of catch
---------------------
Trips Days Catch

1 7 900
a 0 0
2 29 3590
60 390 58M
143 932 151016
177 1102 1831166
169 1198 185981
190 1305 19S600
164 1123 156996
122 908 129476
49 346 50359

1081 7353 1116128

>50% of catch
.....................
Trips Days Catch
..... ..... .......
1 7 900
0 0 0
2 29 3M
32 233 49188
79 537 112910
119 748 150499
120 876 162683
149 1081 180096
123 851 131685
a2 625 105331
31 210 37983
1 1 208

----- ----- -------
739 5198 935079

^75% of catch

Trips Do" Catch
..... ----- -------

7 900
0 0

2 29 35"
20 156 37120

317 71769
53 375 89439
66 497 112547
83 663 12007
73 534 8*M5
58 459 80427
20 1" 254"
1 1 208

----- ----- .......
423 3182 629617

ALL STATES COPOINED 1991

Any in catch

Mon Trips Days Catch

1 204 1352 188789
2 181 1325 141376
3 182 1501 195305
4 231 1604 217852
5 271 1688 224860
6 269 1811 249249
7 279 1995 ZS3473
a 237 1498 185861
9 243 1612 192394
10 180 1220 128180
11 156 1099 121537
12 158 1055 122844

SLM 2591 17760 2201719

>2S% of catch

Trips Days Catch

137 987 180420
114 879 134S45
115 1053 187M
160 1202 211"0
199 1287 214752
206 1491 237659
218 1520 225667
176 1138 180271
195 1245 187059
125 a32 124116
111 804 116694
93 669 116028

..... ----- -------
1849 13107 2116125

*50K of catch
. ... .... .....
7 ;ips Da" Catch
----- ..... .......

84 683 160430
75 608 115918
77 779 199484
107 894 190927
138 958 190396
160 1171 217871
166 1203 20116S
141 958 167707
158 9W 171415
106 7W 1113301
80 630 102902
72 560 110005

----- ----- -------
13" 10160 1913M

^751 of catch

Trips Dep Catch
..... ..... .......

52 431 121565
41 365 8MI
46 493 121233
56 533 139621
72 573 140973
86 708 IS"49
105 763 147771
107 762 139055
115 773 142112
76 525 901145

409 82271
45 374 92282

..... ----- -------

ALL STATES COMINED 1992

Any in catch

Mon Trips Days Catch
--- ----- ----- .......

1 174 1204 112524
2 146 1137 122037
3 195 1315 102262
4 219 1289 103129
5 317 1691 162364
6 325 1652 186299
7 348 1816 256252
a 319 1640 202827
9 306 1641 169316
10 236 1371 116673
11 163 1016 93940
12 218 1309 132679
... ..... ----- .......
SLM 2966 17081 1760634

>25% of catch

Trips Days Catch

>50% of catch

Trips Days Catch

83 596 95227
66 536 98732
68 549 81742
72 547 80145
134 773 127490
167 924 163352
ZPA 1321 236277
206 1116 10"0
134 1046 147188
122 746 91673
79 575 81947
95 "0 112079

----- ..... -------
1500 9369 1499493

U? 6712 144480

^751 of catch

Trips Do" Catch

115 a5o iosm
95 757 115196
111 849 94185
114 731 90443
206 1174 152534
225 1213 176SO3
260 1485 249273
246 1305 195388
226 1241 158190
155 961 106046
106 724 BMI
134 05 122493

----- ..... -------
1993 12125 1658416

78

53 339 6BO54
45 368 110487
45 393 62299
36 292 52407
75 505 87633
86 52B 113603
149 9" 1
143 790 143655
109 620 90833
63 33S "694
41 301 52850
56 372 86188

..... ..... .......
904 5789 1074683



Table 51. Red grouper catch, Catch per tnp and catch per day reported by fthermett participating in the
Gulf of Mexico Red Fish-Logbook program who ianded in Florida West Coast ports. IU colums labeied
'any in catch'include all trips in which red grouper were lande& The colum lalieled 1>25% of catch,
>50% of catch, and >75% of caw indude** trips where red grouper exceeded the indicated
percentage of the catch by weight.

FLORIDA WEST DINIST 1990

Any In catch
---------------------

Mon /Trip /Day Catch

1 344 23 1033
2 SI 9 153
3 991 92 3965
4 667 110 64076
5 760 121 161116
6 827 133 185667
7 am 118 1912S9
a 857 120 205570
9 760 112 1"249
10 a" 121 131397
11 7" IDS 50618
12 63 9 694
--- ----- ----- -------
SLIM 799 118 1162797

^25% of catch PSOX of catch

tTrip /Day Catch
..... ..... -------
900 129 900

/Trip tow Catch
..... ----- -------
900 129 900

1795 124 3590
967 149 58M
1056 162 151016
1043 167 183515
1100 155 I&WaI
1037 151 194990
953 140 15541S
1065 143 126683
1032 145 4NOI
131 24 261

106 152 licaBBI

1795 124 3590
1537 211 49IN
1429 210 112910
1265 201 150499
1356 186 162M
1209 167 180096
1071 ISS 131685
1291 168 103265
1204 181 36132
208 2011 208

1265 180 931156

FLORIDA WEST COAST 1991

Any in catch

Mon /Trip /Day Catch
... ----- ..... .......
1 930 140 ISNU
2 779 108 137152
3 1085 132 194285
4 928 136 204078
5 858 137 217024
6 939 142 239493
7 856 118 232710
a 779 123 183084
9 794 119 184987
10 713 105 124771
11 793 112 121321
12 785 115 115358

SLIM 857 125 2141210

^25% of catch

/Trip /Day Catch

1313 183 173620
1165 152 130506
1640 178 187=
1319 179 19780
1120 171 208378
1163 163 22BM
1051 149 224936
1020 157 177494
961 151 179M
990 149 120789
1060 146 116606
1273 171 109"7
..... ----- -------
1152 162 2059389

40% of catch

/Trip /Day Catch
..... ..... -------
1911 236 ISM30
1513 190 IIIM
2190 215 16"14
1802 216 180192
140 203 185363
1364 189 203679
1231 168 200M
1187 173 1"930
10111 174 1642M
1106 163 115072
1301 164 102814
15% 191 103901
----- ..... -------
1411 189 18628"

^m of catch
.....................
/Trip /Day Catch
..... ..... -------
900 129 900
0 0 0

1795 124 3590
1856 238 37120
1560 226 71769
1688 239 89439
170 226 112547
1457 182 12M7
1195 163 $7235
1399 175 78361
1241 176 23568
208 20B 208

----- ----- -------
1490 198 625"4

M% of catch

/Trip /Day Catch
..... ..... -------
2339 282 121565
2015 226 SWI
2636 246 121233
2511 261 133076
2140 248 139074
IM 218 149M
1433 196 147630
1298 130 136278
1229 185 737690
1184 173 117616
1870 201 82M
1810 215 79629
..... ----- .......
1724 21S 1418M

FLORIDA WEST COAST 1992

Any in catch

Mon /Trip /Day Catch

1 627 90 102126
2 862 110 120660
3 530 79 98511
4 479 111 95371
5 515 95 155936
6 581 117 177204
7 759 143 249784
a 648 124 193240
9 548 103 159394
10 4" 86 114638
11 573 92 90570
12 624 103 129095

>25% of catch

/Trip /Day Catch

>50% of catch

/Trip /Day Catch
----- ----- .......

^75% of catch

/Trip /Day Catch
----- ----- -------

874 119 97M
1230 153 11"14
849 112 91M
821 128 84542
739 129 146321
792 150 167804
966 169 243393
805 151 Ift"s
695 127 148M
682 111 104281
834 123 86709
925 147 119752

----- ----- -------

1060
1530
1204
1189
946
973

1058
a"
792
7"

1013
1215

149 84822
166 97950
150 79451
152 74"1
163 121997
176 155486
180 230M
166 175296
141 1311526
122 SW6
141 79009
176 109338

SLIM 600 104 1686531 834 137 1592221 1000 160 1437"S

79

1153 184 57649
1826 220 8M
1396 161 60008
1547 186 51043
1100 171 SZ536
13M 217 107721
1274 203 134662
1018 182 1384"
832 149 88191
741 139 46694
1289 176 52850
1620 234 84M
..... ..... .......
1190 186 103"37



Table 52. Red grouper Catch, catch per trip and catch per day reported by fisbermen partwipating in the
Guff Of MCI= Reef Fish LA)gbook Program who landed in Alabama and Mississippi ports 7be colums
labeled 'a" in catch' include all trips in which red grouper were lande& 7becolums labeled '>25%of
catch, >50% of catch, and >75%,of catch' include only trips where red groupw ameded. the indicated
percentage of the catch by weight

I

ALAUM-NISSISIPPI 1990

Any In catch

Man /Trip /Day Catch

1 0 0 a
2 0 a 0
3 0 0 0
4 0 0 0
5 0 0 0
6 351 70 351
7 0 0 a
8 0 0 0
9 0 0 0
10 1731 297 1781
11 0 0 0
12 0 0 0

SUN 1066 194 2132

^25X of catch

/Trip /Day Catch
..... ----- -------
0 a a
0 0 a
0 0 0
a a 0
0 0 0

351 70 351
a 0 0
0 0 0
0 0 0

Val 297 1781
a 0 a
0 0 0

----- ..... -------
1066 194 2132

^Soz of catch

/Trip /Day Catch
..... ----- -------

0

0 a 0
1781 297 1781
0 0 0
0 0 0

----- ----- -------
1781 297 1781

ALABAMA-MISSISIPPI 1991

Any in catch
----- ---------------

Mon /Trip /Day Catch
... ..... ..... .......
1 0 0 0
2 116 a 116
3 a 0 0
4 701 70 2102
5 59 59 176
6 24 24 24
7 22 22 22
a 0 0 0
9 0 0 0
10 0 0 0
11 0 0 0
12 2653 663 26S3
--- ----- ..... .......
SLIM 509 94 sm

^25% of catch

/Trip /Day Catch

a 0 0

0 0 0
701 70 2102
59 59 176
24 24 24
22 22 22
0 0 a
0 a 0
0 0 0
0 0 0

2653 663 2653

553 125 49"

^SOZ of catch

/Trip /Day Catch

0
0
0

431
59
24
22
0
0
0
a

2653

0 0
0 a
0 0

66 863
59 176
24 24
22 22
0 0
0 0
a 0
0 0

663 2653

"7 170 3738

ALABW-HISSISIPPI 1992

Any in catch

Mon /Trip /Day Catch
----- ----- -------

14 7 14
2 0 0 a
3 0 0 0
4 0 0 0
5 0 0 0
6 a a a
7 a 0 0
a 908 151 908
9 0 0 0
10 0 0 0
11 0 0 0
12 0 a 0
... ----- ..... -------
SLIM 461 115 922

>25% of catch

/Trip /Day Catch
----- ----- -------
0 0 0
0 0 0
a 0 0
a 0 a
0 0 0
0 0 0
0 0 a

908 151 908
0 0 0
0 0 0
0 0 0
0 0 0

----- ..... -------
908 151 908

,50% of catch

/Trip /Day Catch
----- ..... -------
0 0 0
0 0 0
0 0 0
0 a 0
a 0 0
0 0 0
a 0 0

908 151 908
0 0 0
0 0 0
0 0 0
0 0 0

..... ----- -------
908 151 908

80

^75% of catch
-- -- ---- .....

/T

;

iP IDEY Catch
----- ..... .......

0 a 0
0 0 0
0 0 a
0 0 0
0 0 0
0 0 0
0 a 0
0 0 0
0 a 0

1781 297 1781
0 a 0
0 0 0

----- ----- .......
1781 2" 1781

^75% of catch

/Trip /Day Catch

0 0 0
0 0 0
0 0 0
26 26 26
59 59 176
24 24 24
22 22 22
a 0 0
0 0 0
0 0 0
0 0 a

2653 663 2653
..... ----- -------
414 290 2901

^75% of catch

/Trip /Day Catch

0

0
0
0
0

0 0



Table n Red grouper catch, catch per trip and Catch per day reported by fishermen participating In the
Gulf of Mexico, Red Fish Logbook Program who landed in Lomanim ports, The colums labeled aq in
catch'include all trips in which red grouper were landed. ne colums labeled 1>25% of catch, >50% Of
catch, and >75% of catch' include only trips where red grouper esceeded the indicated percentage of the
catch by weight.

Any in catch
.....................

Non /Trip /Day Catch
- ----- ..... .......
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 0 0 0
6 35 7 35
7 9 1 9
a 42 B 84
9 0 0 0
10 506 68 1013
11 1856 186 106
12

428 57 2997

Any in catch

Mon /Trip /Day Catch
--- ..... ..... -------
1 30 30 30
2 50 5 so
3 4 1 4
4 912 101 3649
5 183 91 548
6 502 76 2511
7 124 33 621
a 0 0 0
9 558 112 558
10 42 6 83
11 0 0 0
12 0 0 0
--- ..... ..... -------
sum 350 61 a054

Any in catch

Mon /Trip /Day Catch

1 36 10 142
2 0 0 0
3 33 7 33
4 371 70 1113
5 9 5 9
6 73 6 145
7 5
8 0 0 0
9 0 0 0
10 0 0 0
11 0 0 0
12 174 174 174

..... .......
sum 128 23 1660

LOUISIANA 1990

>25X of catch

/Trip /Day Catch

0 a 0
0 0 0
0 a 0
0 0 0
0 0 0
0 0 a
0 0 a
W 27 SO
0 0 0

506 68 1013
1856 186 la56
0 0 0

----- ----- -------
737 105 2949

LOUISIANA I"I

^5011 of catch

/Trip /Day Catch
..... ----- .......

286 57 256
11156 186 Is%
0 0 0

----- ----- -------
1071 143 2142

>25% of catch ^50% of catch
..... ............... ---------------------
/Trip /Day Catch

0 0
0 0
a 0

1210 134
183 91
1247 208
295 295
0 0

558 112
0 0
0 0
0 0

..... -----
711 ISO MI

,25% of catch

/Trip /Day Catch
----- ----- -------

a 0 a 0
0 0 0 0
a 0 0 0

3631 1613 161 3Z27
548 183 91 so
2494 2486 226 2486
590 431 431 431
a 0 a 0

558 558 112 558
0 0 0 0
0 0 0 0
0 0 a 0

------- ..... ----- -------

LOUISIANA 1992

906 169 7250

^501[ of catch
..................... .....................

/Trip /Day Catch /Trip /Day Catch

139 35
0 0
0 0

549 100
0 0
0 0
0 0
a 0
a 0
0 0
0 0

174 174
..... -----
353 W

139 139 35 139
0 a 0 0
0 0 0 0

1097 913 183 913
0 a 0 0
0 0 0 0
0 a 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
174 174 174 174

------- ..... ----- -------
1410 409 123 1226

^75% of catch

/Trip /Day Catch
..... ----- .......
0 0 a
0 a 0
0 a 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

286 57 286
106 186 1856
0 0 0

..... ----- -------
1071 143 2142

Mx of catch

/Trip /Day Catch
----- ..... .......
0 0 0
a 0 0
0 0 0

1451 132 1451
248 99 497

2486 226 2486
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

----- ----- -------
1108 164 4434

^75% of catch

Prip /Day Catch
..... ..... -------
139 35 139
a a 0
a a 0
0 0 0
0 0 0
a a 0
0 0 0
0 0 a
0 a 0
0 0 0
0 0 0

174 174 174

157 63 313

III



Table 54. Red grouper catch, catch per trip and catch per day reported by fisherman participating in the
Gulf of Mexico Reef Fish Logbook Program who landed in Tem ports. The colums bibeled any in catch,
include all trips in Much red grouper were landed. The colums labeled '>25% of catch, >50% of catch,
and >75% of catch' include only trips where red grouper emcceded the indicated percentage of Me catch
by weight.

Any in catch

Mon /Trip /Day Catch
--- ..... ..... .......
1 0 0 0
2 0 0 0
3 0 0 t
4 0 0 C
5 0 0 C
6 0 0 a
7 0 0 a
a 0 0 a
9 0 0 a
10 0 0 a
11 0 0 0
12 0 0 0
--- ----- ----- -------
SLIM 0 0 0

TEX" IM

^25% of catch
.....................
/Trip /Day Catch
----- ----- -------
0 0 0
0 0 0
0 0 0
0 0 0
0 a 0
0 0 0
0 0 0
0 0 0
0 a 0
0 0 0
0 0 0
0 0 0

----- ----- -------
0 0

TEXAS 1991

Any in catch

Mon /Trip /Day Catch

1 10 2 10
2 a 0 0
3 746 68 746
4 0 0 0
5 0 0 0
6 970 121 970
7 0 0 0
8 0 0 0
9 1a53 185 1853
10 0 0 0
11 0 0 0
12 0 0 0
... ----- ----- -------
sum 895 105 3530

Q5% of catch

/Trip /Day Catch
----- ..... .......
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0

970 121 970
0 0 0
0 0 0

1853 185 1853
0 a 0
0 a 0
0 0 0

..... ..... -------
1412 157 2W

TEXAS 1992

Any in catch

Mon /Trip /Day Catch
... ..... ----- .......
1 0 0 0
2 0 0 0
3 0 0 0
4 0 0 0
5 56 14 56
6 1 0 1
7 0 0 0
a 0 0 0
9 200 33 200
10 1 0 1
11 7 1 7
12 0 0 0
... ..... ----- .......
SLIM 53 7 265

^25% of catch

/Trip /Day Catch

0 a 0
0 0 0
0 a 0
0 a 0

56 14 56
0 0 0
0 a 0
0 0 a
0 0 0
0 0 0
0 0 0
0 0 0

----- ..... -------
56 14 56

40% of catch

/Trip /Day Catch
----- ----- -------

0 0

>50% of catch

/Trip /Day Catch

0 0 0
0 0 0
0 a 0
0 0 0
0 0 0

970 121 970
0 a 0
0 0 0

1853 185 1853
a 0 0
0 0 0
0 0 0

----- ..... .......
1412 157 2W

^50% of catch

/Trip /Day Catch
..... ----- .......
0 a a
0 0

0
0
0

0

MIX of catch

/Trip /Day Catch
..... ----- -------

a

0
0

0

>75% of catch

/Trip /Day Catch

0 0 0
0 0 0
0 0 0
0 0 0
0 0 a
0 0 0
0 0 0
0 0 0

1853 185 1853
0 0 0
0 0 0
0 0 0

----- ..... -------
ISS3 185 1853

^75% of catch

/Trip /Day Catch
----- ..... .......

0
0

0 0 0
0 0 0
0 0 0

..... ..... .......

0 0 0



Table 55 Red grouper Catch, catch per trip and catch per day reported by fisherinea participating In the
Gulf of Mexico Red Fqsh Logbook program who landed in unbwwn portL The cDluras labeled any in
catch' include all trips in which red grouper wen invided The colums labeled '>25% of catch, >50% of
catch, and >75% of catch' include only trips where red grouper esceeded the indicated percentage of the
catch by weighL

UNKNOW 1990

Anif in catch
---------------------

Mon /Trip /Day Catch
... ----- ----- -------
1 0 0 0
2 211 30 211
3 287 36 573
4 93 7 280
5 199 22 397
6 370 49 739
7 0 0 a
a 201 22 603
9 831 92 1661
10 "7 64 "7
11 119 16 357
12 128 38 383
... ----- ..... -------
SLIM 257 31 56SI

^251% of catch

/Trip /Day Catch

0 0 a
a a 0
0 0 0
0 0 0
0 0 0

a 0
a 0

530 48 930
1581 158 1581
0 0 0
32 16 32
11 11 23

..... ----- .......
433 97 2166

^5= of catch

/Trip /Day Catch

0

>75% of catch

ITrip /Day Catch
----- -------

0

0 0

UNKN01A 1991

Any in catch

Mon /Trip /Day Catch
---- ----- -------

1 1800 1" Iwo
2 1353 156 4058
3 270 54 270
4 2006 191 8024
5 593 78 7112
6 893 79 6250
7 119 12 119
8 1389 463 2777
9 625 122 4996
10 1109 145 3326
11 72 18 216
12 483 103 4833
--- ----- ----- .......
SU14 796 111 43782

Any in catch

Mon /Trip /Day Catch

1 1757 224 10542
2 229 35 1377
3 465 55 3718
4 391 69 6"s
5 530 127 6363
6 526 as 8949
7 359 102 "54
a 434 110 8650
9 694 106 9722
10 407 73 2034
11 841 1" 3363
12 341 64 3409
... ----- ..... -------

>25% of catch

/Trip /Day Catch

law 164 low
202D 213 4039
270 54 270
2006 191 $024
807 97 5"9
1023 as 6137
119 12 119

1389 463 2777
SM 130 49S6
1109 145 3326
as 22 as
655 151 3928

1028 132 41114

UNKWA IM

^25% of catch
.....................
/Trip /Day Catch

40%, of catch

/Trip /Day Catch
----- ..... -------
1800 1" law
3925 218 3925
270 S4 270
221S 256 6646
1078 120 4311
1428 117 5712
119 12 119

1389 463 2M
1184 169 4736
161S 147 3229
as 22 BB

1726 314 3451
..... ..... .......

1426 1" 37064

^50% of catch

/Trip /Day Catch
..... ..... .......

M% of catch

0
0

/Trip /Day Catch
----- ----- -------
0 a 0
a 0 0
0 0 0

SOM "1 5068
613 245 1226

1021 227 2041
119 12 119

1389 463 2777
1285 135 2569
1615 147 3229
0 0 0
0 0 0

----- ----- -------
1419 209 17M

^751% of catch

/Trip /Day Catch
..... ..... -------

5133 489 102"
391 87 782
819 as 2457
534 84 4ao4
880 162 61ST
669 94 ft"
736 137 5885
602 126 78M
791 128 9492
883 as 1765

1561 149 3122
642 143 2567

5133 489 102"
391 a7 782
11" 109 2291
541 as 4331
1099 211 5493
983 187 7866
931 147 55"
744 135 7435
962 140 we
1697 283 1697
2M 226 2938
642 143 2567

----- ..... .......
SLIM 520 96 71255 an 132 6=1 100 166 59915
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5133 489 10266
125 64 128

1146 109 2291
455 76 1364
1699 243 5097
1176 190 5882
1330 152 5318
737' 172 5156
8111 91 2642
0 0 0
0 0 0

596 163 1789
----- ..... -------
1210 182 39933



Table 56 Red grouper catch, catch per trip and catch per day reported by fishermen participating in the
Gulf of Menco Reef Fish Logbook Program who landed in any Gulf state ports. The colums labeled 'any
in catch' include all trips in which red grouper were lande& - The colums labeled 1 >25% of catch, >50%
of catch, avi >75% of catch' include only trips where red grouper eSceeded the indicated percentage of
the catch by weight.

ALL STATES COMBINED 1990

Any in catch

Mon /Trip /Day Catch

1 3" 23 1033
2 91 Is 364
3 756 77 4538
4 650 103 64356
5 755 119 161513
6 BIB 131 189M
7 BS4 117 191265
a 842 118 206257
9 761 112 165910
10 363 121 134638
11 734 103 52831
12 77 12 1076
--- ----- ----- -------
SLIM 739 116 1173576

^2S% of catch

/Trip /Day Catch

900 129 900
0 0 0

179S 124 35"
967 149 5800
IOS6 162 151016
1039 167 1
1100 155 185981
1029 ISO 19S600
957 140 156996
1061 143 129476
1028 146 50389

71 22 284
----- ..... -------
1032 152 1116128

^Sn of catch

ITrip /Day Catch
----- ----- -------
900 129 900

1795 124 3590
1537 211 49188
1429 210 112910
126S 201 150499
1356 186 162683
1209 167 180096
1071 155 131685
1285 169 IOS331
1225 181 37986
208 208 208

1265 180 935079

ALL STATES COMBINED 1991

Any in catch

Mon /Trip /Day Catch
----- ----- -------

1 92S 140 188789
2 781 107 141376
3 1073 130 19S30S
4 943 136 217SS2
5 830 133 224860
6 927 138 249249
7 837 117 233473
a 754 124 18SB61
9 792 119 192394
10 712 IDS 128180
11 779 111 121537
12 777 116 122B44
... ..... ..... -------
SLIM 850 124 2201719

>25% of catch
----- ---------------
/Trip /Day Catch

1317 183 IN420
1180 153 134545
1628 178 187273
1323 176 211640
1079 167 214752
1154 159 237659
1035 148 22S667
1024 158 180271
959 150 187059
993 149 124116
1051 145 116694
1248 173 116028

11" 161 2116125

^5OX of catch

/Trip /Day Catch

1910 235 160430
15" 191 115918
2165 214 166654
1784 214 190927'
1380 199 190398
1362 186 217871
1212 167 201165
1189 175 167707
1085 173 171415
1116 163 iiaW
1256 163 102902
1528 196 110005
----- ----- -------

1403 ISS 1913M

ALL STATES COMBINED 1992

Any in catch

Mon /Trip /Day Catch
--- ..... ----- .......

1 648 94 112824
2 936 107 122037
3 524 78 102262
4 471 80 .103129
5 512 96 1623"
6 573 113 186299
7 736 141 256282
a 636 124 202827
9 553 103 169316
10 494 85 116673
11 576 92 93940
12 609 101 132679
--- ----- ----- -------

>25% of catch

/Trip /Day Catch

942 127 108330
1213 152 115196
849 111 94185
793 124 90"3
740 130 IS2534
784 146 176503
959 168 249278
794 150 195388
701D 127 158190
664 110 106046
847 124 8MI
914 147 122493

----- ----- -------

>50% of catch

/Trip /Day Catch
----- ..... .......
1147 160 95227
1496 184 98732
1202 149 81742
1113 147 60145
951 165 127490
978 177 163352
1055 179 236277
991 165 183640
800 141 147188
751 123 91673
107 143 81947
1180 175 112D79
----- ----- -------

SLIM 594 103 1760634 832 137 1658416 1000 160 1499493

84

^75% of catch

/Trip /DBY Catch
----- ----- -------
900 129 900
0 a 0

1795 124 35"
1856 238 37120
1560 226 r1769
1688 239 W439
1705 226 112547
1457 182 120937
1195 163 $7235
1387 175 80427
1272 177 254"
20B 206 20B

----- ..... .......
14BB 198 629617

^75% of catch

/Trip /Day Catch

2338 ZU 121565
2015 226 9WI
2636 2" 121233
2493 262 139621
1958 2" 140973
1755 218 154"9
1407 194 147M
1300 182 139055
1236 184 142112
1195 172 90845
18M 201 82271
1828 220 82282
----- ..... -------

1706 215 1444809

>75% of catch

/Trip /Day Catch
..... ----- -------
1284 201 68054
1789 219 8W7
1394 159 62299
1456 179 52407
1123 174 87633
1321 215 113603
1275 201 IBM
1005 182 143655
833 147 90M
741 139 46694
1289 176 52850
1539 232 $6188
----- ..... .......
It" 186 1074683



Table S7. Mean and median CPUE values for red grouper caught in various Sears based
on logbooks submitted by participants in the Gulf of Mexico reef flsh logbook program by
month and year. Only trips in which red grouper consisted of 50 percent or more of the
total catcli for the trip are included in the table. Units for each gm qW are pounds per
trap-hour for fish traps, and pounds per hook-hour for hand lines and bottorn longlines.

FISH TRAPS HAW LIVES BOTTOM LONGLIKES
--------------------- ..................... ---------------------

YEAR MM70 OBS MEDIAN MEAN OBS NOIAN WAN OBS MWIAN MEAN
---- ----- ... ....... ....... ... ....... ....... --- ------- -------
1990 3 0 0.00 0.00 a 0.00 0.00 2 0.06 0.06
1990 4 0 0.00 0.00 to 1.57 3.20 9 0.04 0.09
1990 5 5 0.07 0.60 is 1.63 2.13 19 0.06 0.06
1990 6 12 0.33 1.40 38 3.47 4.06 20 0.05 0.09
1990 7 19 0.83 1.58 30 2.62 6.27 14 0.04 0.04
19" a Is 0.08 0.38 42 2.70 4.46 14 0.05 0.07
1990 9 is 0.68 1.67 43 2.72 3.66 13 0.05 0.05
1990 10 5 0.21 0.51 22 2.W 4.08 ^18 0.03 0.07
1990 11 2 0.12 0.12 9 3.08 4.15 6 0.06 0.07
1990 12 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00
1991 1 3 0.28 0.25 23 2.40 3.92 24 0.08 0.12
1991 2 a 0.32 0.83 24 1.24 14.05 13 0.11 0.11
1991 3 5 0.08 0.16 is 2.53 2.62 23 0.08 0.11
1991 4 16 0.38 0.54 28 1.73 10.76 22 0.05 0.13
1991 5 19 0.65 0.78 37 3.03 6.03 21 0.08 0.09
1991 6 23 0.70 1.48 40 1.68 5.31 15 0.04 0.07
1991 7 13 0.08 0.80 53 1.98 3.71 19 0.07 0.07
1991 a 17 0.68 1.72 46 2.57 3.52 11 0.04 0.10
1991 9 16 0.30 0.97 47 1.76 2.95 a 0.03 0.04
1991 10 a 0.31 0.38 38 1.57 3.02 14 0.04 0.07
1991 11 14 0.03 0.46 23 1.92 2.89 12 0.05 O.DS
1991 12 13 0.14 0.61 Z2 2.55 3.08 9 0.03 0.05
1992 1 is 0.04 0.95 33 2.38 4.83 14 0.05 0.14
1992 2 9 0.04 0.19 26 1.40 2.98 20 0.06 0.12
1992 3 14 0.29 0.31 19 1.56 2.55 20 0.05 0.12
1992 4 23 0.47 0.72 19 1.63 2.17 13 0.05 0.08
1992 5 40 0.35 0.66 46 2.06 3.20 20 0.03 0.05
1992 6 62 0.37 0.62 54 3.19 7.47 17 0.06 0.10
1992 7 79 0.39 0.66 81 1.94 6.00 14 0.04 0.12
1992 a 39 0.30 1.03 46 3.29 7.17 10 0.05 0.07
1992 9 45 0.11 1.04 91 2.97 10.60 13 0.05 0.05
1992 10 20 0.33 1.18 66 3.52 5.34 12 0.04 0.06
1992 11 16 0.46 0.91 36 3.24 10.83 10 0.06 0.06
1992 12 11 0.33 1.37 49 1.70 4.94 18 0.84 0.10
.........................................................................................

as



Table 58. Recreational harvest estimates for Gulf of Mexico red grouper by state and period of the year for the period
1979-1992. The estimates are based on the 1979-1992 NMRFSS, the 198&1992 NMFS Headboat Survey, and 1981-1992
length-frequency samples and 1986-1992 catch estimates compiled by Texas Parks and Wildlife. The estimates have been
adjusted for missing data in January and February, 1981 in all states, and for 1982-1984 In Texas by the average
proportions observed in years where these strata were sampled. Ile Texas estimates do not Include shore mode after 1985.
Units are in thousands of fish.

Florida Alabama Mississippi
.............. --------------- ---------

Year Jan-Jun Jut-Dee Jan-Jun Jut-Dec Jan-Jun Jut-Dee
.... ....... ....... ....... ....... ------- -------
1979 184 25 0 0 0 0
1980 Ile 59 0 0 0 0
1981 57 467 0 0 0 0
1992 114 412 0 0 0 0
1983 111 427 0 0 0 0
1984 166 1065 0 0 0 0
1985 265 583 0 0 0 0
1986 175 4W 0 0 0 0
1"7 257 211 0 0 0 0
1966 2% 414 0 0 0 0
1989 329 414 0 0 0 0
1990 97 116 0 0 0 0
1991 119 1" 0 0 0 0
Im 135 321 0 0 0 0
.... ....... ....... ....... ....... ....... .......
Mean 242 516 0 0 0 0
Percent 32.0 68.0 50.7 49.3 0.0 0.0

Louisiana Texas Total Gulf
--------------- ................ -------------
Jan-Jun Jut-Dec Jan-Jun Jut-Dec Jan-Jun Jut-Dec
....... ....... --- ------- ....... .......
0 0 a 0 184 25
0 0 0 0 Ila 59
0 0 0 0 57 467
0 0 0 0 114 412
0 0 0 0 111 427
0 0 0 0 166 1066
0 0 0 0 265 583
0 0 a 0 M 497
0 0 0 0 257 211
0 0 0 0 2% 414
0 0 0 0 329 414
0 0 0 0 116
1 0 0 0 120 14S
0 0 0 0 135 321

....... ....... ....... ....... ....... .......
0 0 0 0 378 836

93.2 6.8 14.7 8S.3 31.1 68.9
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Table 59. Commercial landings (LBS, = thousands of pounds) and numbers of TIP length samples (NUM) of red
grouper landings for selected counties in Florida, 1986-1992

1986 1987 1988 1989 1990 1991 1992
.......... .......... ---------- .......... .......... --------- ..........

COUNTY UM LOS NLM Les MM LOS NLM LOS MUM LOS MM LOS KLN4 LOS
............ .... .... .... .... .... .... .... .... .... .... .... .... .... ....
Eacambla 0 0 0 1 0 0 0 0 a 1 0 4 0 0
Santa Rosa 0 0 0 0 0 0 0 0 0 1 0 0 0 0
Okslooss 0 2 0 0 0 1 0 1 0 1 0 5 0 3
Watton 0 0 0 0 0 0 0 0 0 0 0 0 0 0
say 0 96 82 94 42 96 0 101 561 96 716 86 29 34
Gulf 0 0 0 0 0 0 0 0 0 0 0 a 0 0
Franklin 0 49 0 i1a 0 44 0 328 13 236 0 252 0 102
wakutta 0 0 0 1 0 1 0 34 0 54 0 45 0 55
Taylor 0 1 0 1 0 1 0 5 0 12 0 13 0 41
Dixie 0 2 0 2 0 0 0 71 0 57 0 37 0 31
L*W 0 0 0 0 0 0 0 0 0 3 0 51 0 78
Citrus 0 29 0 29 0 23 0 66 0 137 0 208 147 282
Nernarvio 0 0 0 0 0 2 0 3 0 2 0 2 0 2
Pasco 0 39 0 19 0 23 0 39 0 28 0 22 73 B6
Pinellas 2747 2809 1704 3213 549 1674 1569 3652 5800 2232 2997 2389 4318 2M
Hiltsborough 0 61 0 101 0 93 0 315 0 115 0 93 0 92
manatee 131 1383 277 13" 156 854 0 1297 4844 SST W" 700 2580 365
Sarasota 0 6 0 14 0 36 0 79 0 7 0 45 0 49
Charlotte 0 186 0 271 0 251 0 457 95 260 61 205 10 176
Les 0 943 0 "6 0 749 0 957 206 371 "4 356 3700 376
Collier 0 1392 0 14" 0 1262 0 1123 M 427 1274 397 763 346
Nwroe 4656 472 2459 427 1829 413 1062 292 M ISO 687 t5l 164 112
...................................................................................................................
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Table 60. Number of length observations from unknown gears and corresponding fractions of total countywide length observations for all
gears encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR

1984 1985 1986 1987 19W 1989 1990 1991 1992
---------- .......... ---------- ---------- .......... .......... ........... .......... ..........

CoLinty K Frac N F rac M Frac N Frac M Frec: N Frac N Frac N Free N Frac
................ .... .... .... .... .... .... .... .... ---- ---- .... .... .... .... .... .... .... ....
I Escaabia 0 - 0 - 0 - a - 0 - 0 - 0 - 0 - 0 -
2 Santa Rose 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
3 oketoosa 0 - 0 - 0 0.00 0 - 0 - 0 - 0 - 0 - 0 -
4 Watton 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - a -
5 Bay 0 0.00 0 0.00 0 - 0 0.00 0 0.00 0 - 0 0.00 0 0.00 0 0.00
6 Gulf 0 - 0 - 0 - a - a - 0 - 0 - 0 - a -
7 Franklin 0 - a - 0 - 0 - 0 - 0 - 0 0.00 0 - 0 -
8 WskuLLa 0 - 0 - 0 - 0 - a - 0 - 0 - 0 - 0 -
9 Taylor 0 - 0 - 0 - 0 - a - 0 - a - 0 - 0 -
10 Dixie 0 - 0 - 0 - a - 0 - 0 - 0 - 0 - 0 -
11 Levy 0 - 0 - 0 - 0 - 0 - 0 - a - 0 - 0 -
12 CitrLM 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00
13 Hernando 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
14 Pasco a 0.00 0 - 0 - 0 - 0 - 0 - 0 - 0 - a 0.00
15 PineLlas 0 0.00 25 0.01 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
16 Hitteborough a - 0 - 0 - 0 - a - 0 - 0 - 0 - 0 -
17 Hanotee 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 - 0 0.00 0 0.00 0 0.00
16 Sarasota 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
19 Charlotte 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 0.00 0 0.00
20 Lee a - 0 - 0 - a - 0 - 0 - 0 0.00 0 0.00 a 0.00
21 Collier a - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 0.00 0 0.00
22 Monroe WO 0.14 7" 0.28 0 0.00 0 0.00 0 0.00 1 0.00 0 0.00 14 0.02 0 0.00
............................................................................................................. .........................

as
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Table 61. Number of length observations from fish traps and corresponding fractions of total countywide length observations for all gears
encountered in 11P sampling in the Florida commercial red grouper fishery.

YEAR
............. ------- ................................................ .......................................

1954 1985 1986 1987 1988 1969 1990 1991 IM

County N Frac N Frac N Froc N F rac N Froc W Frac N Free N Frac N Froc

I Escombia
2 Santa Rosa
3 okatoosa
4 Walton
5 say
6 Gulf
7 Frw*tln
8 Makutta
9 Taylor
10 Dixie
11 Levy
12 Cltrus
13 Nemando
14 poem
15 Pinellas
16 Millsborough
17 Manatee
18 Sarasota
19 Charlotte
20 Lee
21 Collier
Z2 Nwros t

.... .... .... .... .... ---- ---- .... .... .... .... ---- .... .... .... .... ....

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0.00 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00 15 0.52
0 0 0 0 0 0 - 0 0
0 0 0 0 0 0 0.00 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 a a a a n ft n
U u U u u Q u a -
0 0 0 0 0 0 0 147 1.00
0 0 0 0 0 0 0 0 -

0.00 0 0 0 0 0 0 0 0 0.00
0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 43 0.01 34 0.01

0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0 0.00 a 0.00 0 0.00

0 0 0 0 a 0 - 0 - 0 -
0 0 0 0 0 0 0.00 0 0.00 0 0.00
0 0 0 0 0 0 0.00 0 0.00 0 0.00
0 0 0 0 0 189 0.63 692 0.54 598 0.78

0.02 1185 0.44 1248 0.2? 768 0.31 33 0.02 357 0.34 172 0.59 51 0.07 42 0.27
............................................................................................................................. ---------
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Table 62. Number of length observations from gill nets and corresponding fractions of total countijwide length observations for all gears
encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR

1984 1985 1986 1987 19W 1959 1990 1991 1992
---------- .......... ----- .... .......... ---------- .......... ----------- ........... ..........

County N Froc N Frac M Frac N Frac N Frac N Frac N Frac: a Frac N Frac
................. ---- ---- ---- ---- ---- ---- .... .... ---- ---- .... .... .... .... .... .... .... ....
I Escaebis 0 - 0 - 0 - 0 - 0 - 0 - a - 0 - 0 -
2 Santa Rose 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
3 okatoosa 0 - 0 - 0 0.00 0 - 0 - 0 - 0 - 0 - 0 -
4 Watton, 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
5 Bay 0 0.00 0 0.00 0 - 0 0.00 0 0.00 0 - 0 0.00 0 0.00 0 0.00
6 Gutf 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
7 Franktin 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 - 0 -
8 WakuLL@ 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
9 TayLor 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
10 Dixie 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
11 Levy 0 - 0 - 0 - 0 - 0 - 0 - 0 - a - 0 -
12 Citrus 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00
13 Nernando 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
14 Pasco 0 0.00 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00
15 Plr*LLas 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
16 NiUsborough 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
17 "@notes 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 - 0 0.00 0 0.00 a 0.00
18 Sarasota 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
19 Chartotte 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 0.00 0 0.00
20 Lee 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 0.00 0 0.00
21 Cottier 0 - 0 - 0 - a - 0 - 0 - 0 0.00 0 0.00 0 0.00
22 Monroe 108 0.15 0 0.00 0 0.00 0 0.00 0 0.00 3 0.00 2 0.01 0 0.00 0 0.00
............... .......................................................................................................................

I
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Table 63. Number of length observations from hand lines and corresponding fractions of total countyivide length observations for all gears
encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR
-------------------------------------------------- --------------------------- ------------------------------------

1984 1985 1986 1987 1988 1989 1990 1991 1992
.......... ---------- ---------- ---------- .......... .......... ........... ........... ..........

County W Free N Free H Free N Free N Free N Free N Free N Free N Free----------------- ... .... .... .... .... .... .... .... .... .... ---- .... .... .... .... .... ....
I Escembis 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
2 Santa Ross 0 - 0 - 0 - a - a - 0 0 - 0 - 0 -
3 okatoosa, 0 - 0 - 0 0.00 0 - 0 - 0 0 - 0 - 0 -
4 Mellon 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
5 Day a 0.14 0 0.00 0 - 7 0.09 0 0.00 0 45 0.08 88 0.12 8 0.28
6 Gulf 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
7 Franklin 0 - 0 - a - 0 - 0 - 0 13 1.00 0 - 0 -
8 Wakutta 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
9 Taylor 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
10 Dixie 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
11 Levy 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
12 Citrus 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 0.00
13 Hernando 0 - 0 - 0 - 0 - 0 - 0 0 - 0 - 0 -
14 Pasco 0 0.00 a - 0 - 0 - 0 - 0 0 - 0 - 73 1.00
15 Pinellas 72 0.04 0 0.00 0 0.00 35 0.02 0 0.00 0 0.00 40 0.01 14 0.00 220 0.05
16 liftiaborough 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
17 Hanatee 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 - 0 0.00 59 0.01 132 0.05
Is Sarasota 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
19 Charlotte 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 4 0.07 0 0.00
20 Lee 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 93 0.21 19 0.01
21 Collier 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 50 0.06 0 0.00
22 Norwoe 196 0.27 733 0.27 36 0.01 421 0.17 632 0.35 553 0.52 69 0.24 272 0.40 66 0.43
.......................................................................................................................................
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Table 64. Number of length observations from power assisted lines and corresponding fractions of total countywide length observations for
all gears encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR
-------------------------------------------------------------------------------------------------------------------

1954 1965 1986 1987 Me 1989 1990 1991 1992

county M Frac N Frac: N Frac N Frac N Frac N Frac K Frac N Froc N Frac
----------------- .... .... .... .... ---- ---- .... .... .... .... ---- ---- .... .... .... .... .... ....
I Escambia 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
2 Santa Rose 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
3 Okstoosa 0 - 0 - 1 1.00 0 - 0 - 0 - a - 0 - a -
4 Walton 0 - 0 - 0 - 0 - a - 0 - 0 - 0 - 0 -
5 Bay 13 0.22 0 0.00 0 - 0 0.00 0 0.00 0 - 0 0.00 1 0.00 4 0.14
6 Gulf 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
7 Franklin 0 - 0 - 0 - 0 - a - 0 - 0 0.00 0 - 0 -
5 WakuLLs 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
9 Taylor 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
10 Dixie 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
11 Low 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
12 Citrus a - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00
III Nerna. 0 - 0 0 0 0 0 0 0 0 -
14 Pasco 21 1.00 0 0 0 0 0 0 0 0 0.00
15 Pineltas 726 0.42 762 0.42 486 0.18 575 0.34 as 0.15 62 0.04 522 0.09 242 0.08 410 0.09
16 Nittaborough 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
17 Manatee 47 0.31 0 0.00 0 0.00 " 0.23 132 o.as 0 - 0 0.00 196 0.02 0 0.00
IS Sarasota 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
19 Charlotte 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 0.00 0 0.00
20 Lee 0 - 0 - 0 - 0 - 0 - 0 - 177 0.86 317 0.71 1275 0.35
21 Cottler 0 - 0 - 0 - 0 - 0 - 0 - 57 0.19 502 0.39 165 0.22
22 Monroe 268 0.36 27 0.01 0 0.00 113 0.05 319 0.17 0 0.00 28 0.10 0 0.00 0 0.00
.......................................................................................................................................
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Table 65. Number of length observations from bottom longlines and corresponding fractions of total countywide length observations for all
gears encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR
----------------------------------------------------------------------------------------------------------------
19B4 1985 1956 1987 1988 1989 1990 1991 1992

.......... ---------- .......... ---------- .......... ---------- ----------- ........... -------
County N Free N Frac: N Free N Frac: M Frac N Frac Frac Free V Frac

................. .... .... .... .... .... .... ---- ---- ---- ---- .... .... ---- ---- ---- ---- ---- ----
I Escambia 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
2 Santa Rose 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
3 Okatooss 0 - 0 - 0 0.00 0 - 0 - 0 - 0 - - 0 -
4 Watton 0 - 0 - 0 - 0 - 0 - 0 - 0 - - 0 -
5 Bay 37 0.64 437 1.00 0 - 73 0.91 42 1.00 0 - 516 0.92 627 0.88 2 0.07
6 Gutf 0 - 0 - 0 - 0 - a - 0 - 0 - 0 - 0 -
7 Frankiin 0 - 0 - 0 - a - a - 0 - 0 0.00 0 - 0 -
8 WakuLLs 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
9 IsyLor 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
W Dixie 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
11 LeW 0 0 0 0 0 0 0 0 0 -
12 Citrus 0 0 0 0 0 0 0 0 0 0.00
13 Bernardo 0 0 0 0 0 0 0 0 0 -
14 Pasco 0 0.00 0 0 0 0 0 0 0 0 0.00
IS Pinettas 930 0.54 1016 0.56 2261 0.82 1094 0." 4" 0.65 1507 0.96 5238 0.90 2695 0." 3654 0.85
16 ufttaborough 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
IT Manatee 106 0.69 90 1.00 131 1.00 213 0.77 24 0.15 0 - 4844 I.W 8709 0.97 2448 0.95
18 Sarasota 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 -
19 CharLotte 0 - 0 - 0 - 0 - 0 - 0 - 95 1.00 57 0.93 10 1.00
20 Lee 0 - 0 - 0 - 0 - 0 - 0 - 29 0.14 34 0.08 2331 0.64
21 CoMer 0 - 0 - 0 - 0 - 0 - 0 - 52 0.17 0 0.00 0 0.00
22 Nonroe 48 0.07 0 0.00 3372 0.72 1157 0.47 845 0.46 148 0.14 20 0.07 350 0.51 46 0.30
.......................................................................................................................................
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Table ". Fractions by county of length observations from power assisted lines in
the total observations from hand and power assisted lines combined in TEP
sampling in the Florida commercial red grouper fishery.

YEAR

County 84 85 86 87 as 89 90 91 92
----------------- ----- ..... --- ----- ----- ----- ----- ----- -----

I Escambia
2 Santa Rosa
3 OW coso 1.000
4 Watton
5 guy 0.619 0.000 0.000 0.011 0.333
6 GuLf - -
7 Franktin 0.000 - -
8 WakuLLa
9 Taytor
10 Dixie
11 Levy
12 Citrus
13 Hernando
14 Pasco 1.000 - 0.000
15 PineLLaz 0.910 1.000 1.000 0.943 1.000 1.000 0.929 0.945 0.651
16 HiUsborough

- - - -17 Manatee 1.000 1.000 1.000 . 0.769 0.000
18 Sarasota -
19 Chartotte - 0.000 -
20 Lee - 1.000 0.773 0.985
21 Cottier - 1.000 0.863 1.000
22 Monroe 0.578 0.036 0.000 0.212 0.335 0.000 0.259 O.ODO 0.000
---------------------------------------------------------------------------------
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Table 67. Number of length observations from fish traps and corresponding fractions of total grid length observations for
all gears encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR
..................................................................................... ............................

1984 1985 1986 1987 1988 1989 1990 1991 IM
.......... .......... .......... .......... ------- I .. .......... .......... .......... ..........

Grid a Frac N Frec N Frac N Frac N Frac M Frac M Frac N Frec N Frac
- ---- .... .... ---- ---- .... .... .... .... .... .... .... .... .... .... .... ....

Unkn 0 0.00 1 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.01 15 0.05
1 0 - 320 0.24 4 0.02 9 0.27 a - 11 0.08 22 0.04 0 0.00 0 0.00
2 18 0.05 140 0.42 0 0.00 12 0.02 0 0.00 0 0.00 148 0.18 49 0.07 42 0.03
3 0 0.00 439 1.00 1240 0.32 745 0.46 0 0.00 330 0.28 90 0.08 186 0.12 529 0.37
4 0 0.00 0 0.00 0 0.00 0 0.00 0 0. GO 0 0.00 99 0.02 113 0.03 69 0.01
5 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
6 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 let 0.21
7 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 43 LOO 0 -
a 0 0.00 0 - 0 0 - 0 0.00 0 - 0 0.00 0 0.00 0 -
9 0 - 0 - 0 0 - 0 - 0 - 0 0.00 0 - 0 -
10 0 - 0 - 0 0.00 0 - 0 - 0 - 0 0.00 0 - 0 -
11 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0
is 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0
18 0 0 0 0 0 - 0 - 0 - 0 0
19 0 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0
20 0 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0
21 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0 - 0

Other 0 0.00 285 0.43 4 0.57 2 0.01 33 0.69 16 0.59 2 0.20 393 0.96 0 0.00
............................ ........................................................................................
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Table 68. Number of length observations from hand and power assisted lines and corresponding fractions of total grid
length observations for all gears encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR

1984 Wits 1986 1987 1988 1989 1990 1"1 1992
---------- ---------- ---------- ---------- ---------- .......... ---------- ---------- ..........

Grid M Frsc 9 Frac N Frac N Frac V Frac N Frec N Frac M Frac N Frac
.... .... .... ---- ---- ---- ---- ---- ---- ---- ---- .... .... ---- ---- .... .... ---- ----
Urkkn 573 0.50 640 0.55 323 0.15 462 0.33 25 0.26 0 0.00 0 0.00 196 0.74 94 0.28
1 0 - 247 0.19 6 0.03 24 0.73 0 - 119 0.91 25 0.05 50 1.00 18 0.90
2 262 0.80 47 0.14 25 0.09 430 0.57 143 0.65 11 1.00 73 0.09 157 0.23 101 0.07
3 37 0.43 0 0.00 3 0.00 59 0.04 91S 0.52 415 0.36 143 0.13 470 0.30 272 0.19
4 191 0.40 9 MO 31 0.09 67 0.21 60 0.42 0 0.00 370 0.07 "9 0.11 1162 0.22
5 127 0.4a 201 0.32 122 0.24 52 0.60 10 0.06 44 0.22 205 0.08 504 0.08 335 0.14
6 134 0.59 S 0.01 9 0.04 7 0.09 0 0.00 is 1.00 73 0.09 0 O.W 387 0.45
7 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 0.00 0 -
a 27 0.68 0 - 0 - 0 - 0 0.00 0 - 20 0.26 26 0.10 0 -
9 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 - 0 -
10 0 - 0 - 0 0.00 0 - 0 - 0 - 36 1.00 0 - 0 -
11 0 0 a a 0 0 0 0 0
12 0 0 0 0 0 0 a 0 0
U 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 a
Is a 0 0 0 0 0 0 0 0
16 a 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 - 0 0
ia 0 0 0 0 0 0 0 - 0 - 0
19 0 0 0 0 0 0 0 - 0 - 0
20 0 0 0 0 0 0 0 - 0 - 0
21 0 0 - 0 0 0 0 0 - 0 - 0

Other 0 0.00 373 0.57 3 0.43 114 0.55 15 0.31 8 0.30 6 0.60 16 0.04 3 1.00
.........................................................................................................................
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Table 69. Number of length observations from bottom longlines and corresponding fractions of total grid length
observations for all gears encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR
.......................................... I .......................................................................

1984 1985 1986 1987 1988 1989 1990 1991 W92
.......... .......... .......... ---------- .......... .......... .......... .......... ..........

Grid It Frac N Frec N Frac N Frac N Frac it Frac M Frac it Frac N Frac
.... .... .... .... .... .... ---- ---- .... .... ---- ... .... .... .... ....

Lb*n 492 0.43 489 0.42 1778 0.85 955 0.67 72 0.74 902 1.00 925 1.00 54 0.20 224 0.67
1 0 - 10 0.01 iss 0.95 0 0.00 0 - a 0.00 503 0.91 0 0.00 0 0.00
2 Q 0.15 146 0.44 240 0.91 312 0.41 76 0.35 0 0.00 622 0.74 489 0.70 1277 0.89
3 49 0.57 0 0.00 2606 0.68 822 0.51 345 0.48 413 0.36 B70 0.79 920 0.58 638 0.44
4 267 0.60 79 0." 320 0.91 248 0.79 82 0.58 180 1.00 4529 0.91 3589 0.86 4019 0.75
5 138 O.S2 434 0.65 393 0.76 34 0.40 IS4 0.94 160 0.78 2400 0.92 6200 0.92 2040 0.86
6 94 0.41 375 0." 208 0.96 75 0.91 104 1.00 0 0.00 780 0.91 992 1.00 293 0.34
7 0 - 0 - 0 - 0 - 0 - 0 - 56 1.00 0 0.00 0 -
a 13 0.32 0 - 0 - 0 - 42 1.00 0 - 57 0.74 228 0." 0 -
9 0 - 0 - 0 - 0 - 0 - 0 - 52 1.00 0 - 0 -
10 0 - 0 - 34 1.00 0 - 0 - 0 - 0 0.00 0 - 0 -
11 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0
Is 0 0 0 0 0 0 0 0 0
19 a 0 0 0 0 0 0 0 0
20 0 0 0 a 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0

Other 0 0.00 0 0.00 0 0.00 93 0.44 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
............................................. ...........................................................................
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Table 70. Number of length observations from other and unknown gears and corresponding fractions of total grid length
observations for all gears encountered in TIP sampling in the Florida commercial red grouper fishery.

YEAR
---------------------------------------------------------------------------------------------- ...................

1984 1985 1986 19117 1988 1989 1990 1991 im
---------- ---------- ---------- ---------- ---------- .......... .......... .......... ..........

Grid N Frac N Frac N Frac N Frac N Frac N Frac N Frac N Frac N Free
.... .... .... ---- ---- ---- ---- ---- ---- .... ... .... .... .... .... .... .... .... ....
unkn 86 0.07 25 0.02 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 14 0.05 a 0.00
1 0 - 744 0.56 a 0.00 0 0.00 0 - 1 0.01 2 0.00 0 0.00 2 0.10
2 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 a 0.01
3 0 0.00 0 0.00 a 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
4 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 75 0.01
5 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 a 0.00 0 0.00
6 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 r 0.00 3 0.00 0 0.00
7 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 0.00 0 -
a 0 0.00 0 - 0 - 0 - 0 0.00 0 - 0 0.00 0 0.00 0 -
9 0 - 0 - 0 - 0 - 0 - 0 - 0 0.00 0 - 0 -
to 0 - 0 - 0 0.00 0 - a - 0 - 0 0.00 0 - 0 -
11 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0 0
Is 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0
18 0 0 0 a 0 0 0 0 0
19 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 0
Other 122 1.00 0 0.00 0 0.00 0 0.00 0 0.00 3 0.11 2 0.20 0 0.00 0 0.00
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Table 7L Number of length observations for all gears enountered in TIP
sampling in the Florida commercial red grouper fishery.

YEM

Grid 1984 IM 1956 1987 1988 1989 1990 1"1 1992

Ur*n 1151 1155 2101 1417 97 902 925 266 333
1 0 1321 195 33 0 131 552 50 20
2 328 333 265 754 219 11 843 695 1428
3 86 439 3849 1626 1760 1155 1103 1576 "
4 47a W 351 315 142 180 49911 4151 5325
5 265 635 515 86 164 204 2605 6704 2375
6 228 380 217 82 104 18 853 995 WI
7 0 0 0 0 0 0 56 43 0
a 40 0 0 0 42 0 77 254 0
9 0 0 0 0 0 0 52 0 0
10 0 0 34 0 0 0 36 0 0
11 0 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0 0
13 0 a 0 0 0 0 0 0 a
14 0 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 a 0 0 0
is 0 0 0 0 0 0 0 a 0
19 0 0 0 0 a 0 0 0 0
20 0 0 0 0 0 0 0 0 0
21 0 0 0 0 0 0 0 0 a
Other 122 658 7 209 48 27 10 409 3
..........................................................
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Table 72. Estimated total numbers of Gulf of Madoo red grouper landed by
length and year in the commercial harvest for the period 1986-1992.

COMMERCIAL HARVEST

LEN 1966 1987 1988

5 0 0 a
6 0 0 0
7 0 0 0
a 0 0 0
9 0 0 0
10 0 717 2076
11 a233 79B6 41M
12 41986 57364 14TB91
13 57463 96587 162030
14 47899 92503 125376
15 45790 95487 112187
16 34771 85651 a2m
17 63708 a5956 a9424
18 60224 75484 72842
19 73956 98646 79644
20 67986 83917 54050
21 655% MOO 46335
22 52181 59251 3690B
23 6544a 61237 36949
24 67762 47187 30342
25 69456 47515 2771a
26 642" 42066 24780
27 42702 40698 26235
2a 28603 33240 IM7
29 20936 2BO70 15a69
30 25352 19120 a629
31 12701 14974 11430
32 10162 104" 2a95
33 7459 11352 2459
34 7271 8067 2145
35 3720 43B5 392
36 1603 1960 0
37 429 910 0
38 0 0 0
39 0 0 0
40 0 0 0
... ...... ...... ------

1989 1990 1991 1992
------ ------ ------ ------
0 0 0 0
0 0 0 0
0 a 0 0
0 0 0 0
0 0 0 0
0 0 a 0

51339 441 0 0
135362 1249 234 25
20M% 1471 306 67
185230 860 657 121
143778 894 533 70
164473 1508 817 45
117092 917 1768
117553 2490 3781 3104
101011 9062 20871 20635
93875 28960 61028 54219
72477 32900 59424 45227
92469 48177 77435 52766
44852 32S64 48139 31666
65747 39294 57766 36878
52351 42509 46982 32329
26485 31673 35099 23135
35229 40518 48142 31333
14179 31553 32486 22267
265" 35376 29742 21396
11692 21439 17291 11487
18877 234S6 15009 11095
7850 13219 6637 4633

10101 9439 6200 4033
3971 5962 2135 2034
1182 3498 1557 1412
774 1096 229, 718
438 1162 226 283
438 315 0 105
336 0 0 0
0 0 0 0

Tot 1047643 1291276 1255337 IM2401 462002 57"94 411127
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Table 73. Estimated total numbers of Gulf of Menco red grouper landed by
length and year in the recreational harvest for the penod 1986-1992.

RECRFATIONAL KARVEST
------------------------------------------------------------------

LEN 1986 1987 1988 1989 1990 1991 1992
--- ------ ...... ...... ...... ...... ------ ------

5 0 0 0 0 0 a 0
6 0 a 0 0 0 a 0
7 0 0 14 3710 0 0 0
a 0 0 14 11131 0 0 1698
9 540 6221 104 14919 0 0 0
10 36M 34563 2736 39" 6583 0 0
11 64919 384" 19154 16165 0 297 a
12 74183 34021 35515 51591 429 596 267
13 52330 63671 85924 54572 370 297 0
14 41985 33324 56748 69108 "92 596 1698
Is 42589 29M 84132 91678 627 0 0
16 67240 36007 74S12 93945 370 1786 Ina
17 41362 34368 51058 56143 38" 621
18 63879 34134 50328 63575 142?4 6M 7632
19 49526 27255 55657 46265 28048 24189 45356
20 61971 31SS4 33925 65900 25914 50086 92778
21 14770 $691 36420 M32 18807 62561 7788B
22 12154 19628 412" 11451 27950 35175 47779
23 13132 4140 20625 13767 17712 20114 "277
24 1203 3870 18681 25010 16693 38426
25 ass 10004 20542 "74 17539 27350 34206
26 206 3686 %54 9122 10672 8410 17026
27 232 741 2779 1273 3669 1113 10208
28 1196B 3168 4138 136 234 334 5614
29 79 432 21 239 3596 3091 3052
30 36 3559 3305 35 3"0 12 3969
31 129 92 a 179 132 256 553
32 0 4 5 6 47 396 819
33 a 3111 5 6 101 3194 256
34 a 0 0 6 0 0 286
35 21 2 0 0 0 322 267
36 0 0 0 0 31 a a
37 a 0 0 0 0 0 0
38 0 3111 0 0 0 0 0
39 a 0 0 a 0 0 0
40 0 0 2736 0 0 0 0
... ------ ------ ------ ...... ------ ------ ------
Tot 672194 "SM 710311 743435 213944 264175 455857
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Table 74. Estimated total numbers of Gulf of Nieman red grouper landed by
length and year in the combined harvest for the period 1986-1992-

CONSINED HARVEST'
------------------------------------------------------------------

LEN 1986 1987 1968 1989 1990 1991 1992
--- ...... ...... ------ ------ ------ ...... ......

5 0 0 0 0 0 a a
6 0 0 0 0 0 a 0
7 0 0 14 3710 0 0 0
a 0 0 14 11131 0 0 1698
9 540 6221 104 14919 a 0 0
10 36865 35280 4812 39" 6583 0 0
11 93152 46485 60925 67504 "1 297 0
12 116169 93385 177409 18053 1678 a3O 292
13 109793 16D258 247954 261268 1841 603 67
14 89884 125827 182124 254338 5352 1253 1819
15 88379 125426 196319 235456 1521 533 70
16 102011 12165B 157405 258418 1873 2603 1743
17 105070 120324 140482 173235 4814 2389 as
is 124103 10961B 123170 181125 16764 10467 10736
19 123482 125901 135331 147279 37110 45060 66021
20 12M7 115771 a7975 159775 54874 111114 146997
21 80368 86391 82755 109509 51707 121985 123115
22 64335 78879 78154 103920 76127 112610 100545
23 78580 65377 57574 58619 50276 68253 95943
24 65%5 51057 49023 SW7 64304 74459 75304
25 70311 57519 48560 56US 60048 74332 66535
26 64452 45752 3"34 35607 42345 43509 40161
27 42934 41439 29014 36502 "187 49255 41541
28 40571 36408 22205 14315 31787 32820 27881
29 21015 28502 15890 26783 38M 32833 24448
30 25390 22679 11934 11727 24879 17303 15456
31 12830 15066 11430 19056 23568 15265 11648
32 10162 10450 2900 7356 13266 7033 5452
33 7467 14463 24" 10107 9540 9394 4319
34 7271 8867 2145 3977 S962 2135 2320
35 3741 4387 392 1182 3498 1879 1679
36 1603 1960 0 774 1127 229 718
37 429 910 a 438 1162 226 283
38 0 3111 0 438 315 0 105
39 a 0 0 336 0 0 0
40 0 0 2736 0 a 0 0
... - ---- ------ ...... ------ ------ ------ ------
Tat 1719a37 1759371 1965648 2545856 675946 a38669 a6&984
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Table 75. Estimated total numbers of Gulf of Medoo red grouper landed by age
and year in the commercial harvest for the period 1986-199Z

COMERCIAL RNMEST
..................................................................

AGE 1986 1987 1988 1989 1990 1991 1992
... ...... ...... ...... ------ ------ ------ ......
0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0
2 67648 6OBSI 157003 IOMT 3269 641 0
3 IS8734 298421 435575 58M 4M 3149 1111
4 185546 306223 306149 445389 16909 25M 51629
5 169776 233443 1315845 2486al 100160 179854 139036
6 121M 131029 80032 148461 94232 136213
7 126190 89190 51824 72749 725" 85956 S4043
a $9241 59771 40156 48761 61116 65915 39737
9 48512 "202 IWIC 30M 46366 39548 19816
10 32081 28732 11185 16529 23353 13139 5733
11 22198 12573 33S3 6678 9SSO 5914 429S
12 7523 7777 3018 6011 SS95 5323 38"
13 6045 6337 2460 4897 7003 4336 3150
14 5502 5767 2238 "SB 6375 3947 2867
15 3029 3175 1233 24S4 3509 2173 1579
16 1917 2009 780 1553 2220 137S 998
17 SS7 583 226 4SO 6" 399 290
is 557 583 226 450 6" 399 290
19 275 2w 112 223 318 197 143
20 275 288 112 223 318 197 143
... ------ ------ ...... ...... ------ ...... ------
Tat 10476SI 1291272 12S5337 1802400 462003 574489 411125
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Table 76. Estimated total numbers of Gulf of Mcdco red grouper landed by age
and year in the Tecreational harvest for the period 1986-1992.

RECREATIONAL HARVEST

AGE 1986 1987 1988 1989 1990 1991 1992
... ------ ------ ...... ------ ...... ------ ......
0 0 0 0 0 0 a a
I a 0 0 0 0 0 0
2 111"1 77698 4227 898" 3919 1488 1965
3 222486 159823 26MO 260M 12a69 5932 3466
4 208122 iia527 208302 230721 39174 47248 110526
5 101505 69850 123959 106407 $2662 131967 18""
6 14865 15164 52632 438d6 40M "741 104302
7 1146 7875 36825 85" 17974 25231 29448
a 248 7880 6833 2585 108" 1428 11472
9 12161 5067 2006 145 4062 3547 978
10 93 1353 3611 263 565 535 1592
11 33 1186 726 28 450 502 742
12 22 1066 653 25 406 452 667
13 is 870 532 20 329 368 543
14 16 791 484 19 301 335 495
is 9 436 267 10 165 184 272
16 6 276 169 6 105 117 172
17 2 so 48 2 31 34 50
is 2 w 48 2 31 34 50
19 1 40 24 1 15 17 24
20 1 40 24 1 15 17 24

------ ------ ...... ------ ...... ------ ------
Tot 672197 46SID2 710310 743453 213942 2"177 455854
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Table 77. Estimated total numbers of Gulf of Mcdco red grouper landed by age
and year in the combined harvest for the period 198&1992.

COMINED HARVEST
............... ..................................................

AGE 1986 1987 1988 1989 1990 1991 1992
--- ------ ------ ...... ...... ...... ...... ......
0 0 0 0 0 0
1 0 0 0 0 a
2 179109 138579 161230 272451 7188
3 361270 4582" 704SIS 841M 17762
4 393670 424730 516451 676110 56083
5 271251 303293 262804 355088 182822
6 13608 1"193 132664 192327 13425S
7 127336 97065 86649 81295 90503
8 89489 67651 46999 513" 71962
9 60673 49269 20816 31045 50428
10 32174 30055 14796 16792 23918
11 22231 13759 4079 6706 10000
12 7545 8843 3671 6036 9001
13 6063 7207 2992 4917 rM
14 5518 6558 2722 "77 6676
15 3038 3611 1500 2464 3674
16 1923 2285 949 1559 2325
17 5S9 663 274 452 675
18 559 663 274 452 675
19 276 328 136 224 333
20 276 328 136 224 333

...... ...... ------ ......
Tot 17198" 1759374 1965"7 2545W3

0 0
0 0

2129 1965
9081 4577
73059 162155

311821 32BI02
IBM 186701
MIR 83491
67346 51209
43095 207%
13674 7325
6416 5037
5775 4533
4704 3693
4282 3362
2357 1851
1492 1170
4M 340
433 340
214 167
214 167

...... ------
67594s a3OW 866979
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Table 7g. Estimated abundance of U.S. Gulf of Madon red grouper by age and
year from the VPA tuned to the commercial handime CPUF-

STOCK AT AGE AT BEGINNING OF YEAR
--------------- --------------------------------------------------------------
Age 86 a? as 89 90 91 92
--- -------- -------- -------- ........ ........ -------- ........

0 4010209 2395627 1153618 2681598 1881124 7113 641
1 4083371 32113282 1961373 944503 2195506 1540134 641
2 3241685 3343181 26BB124 1605836 M293 1797528 1260955
3 2317594 2492"2 26120M 2055371 1069478 626627 1469769
4 15715239 1554213 1628243 15058n 929MS aM74 504838
5 955884 938422 891054 86MS 625M 710575 637871
6 534616 539066 496317 493666 394528 350791 229824
7 365761 314753 310061 287199 232031 202668 125937
a 255676 185343 170614 174275 162153 108964 66971
9 165715 129136 9114a 97492 96601 6WO 29461
10 98309 81330 61617 55912 51975 34159 17837
11 65681 5163a 39643 37149 30MB 21194 15732

------------------------------------------------------------------------------

Table 79. Estimates of fishing mortality at age by year for U.S. Gulf of Mexico
red grouper arising from the VPA analysis tuned to the commercial handline
CPUF-

F AT AGE DURING YEAR
--- -------------------------------------------------------------

Age 86 87 as 89 90 91 92
--- ..... ----- ..... ..... -----

0 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 0.000 0.000 O.WO 0.000 0.000 0.000 0.000
2 0.063 0.047 0.068 0.206 0.010 0.001 0.002
3 0. 200 0.226 0.351 O.M 0.018 0.016 0.003
4 0.320 0.356 0.427 0.673 0.069 0.098 0.434
5 0.373 0.437 0.391 0.591 0.384 0.652 0.821
6 0.330 0.353 0.347 0.555 0.466 0.824 1.101
7 0.480 0.412 0.376 0.372 0.556 0.907 1.261
8 0.483 O.S10 0.360 0.390 0.662 1.108 1.721
9 0.512 0.540 0.289 0.429 0.840 1.145 1.432

10 0.4" 0.519 0.306 0.399 0.697 0.575 0.595
11+ 0.400 0.499 0.229 0.369 0.691 0.680 0.923

Table So. Estimated fishing mortality rate at age during
terminal year (1992) of the VPA tuned to the
commercial handline CPUF-

Age F Std Error Approx. 81M CI
... ----- ......... .................
0 0.000 0.000 0.000 4-F4- 8.000
1 0.000 0.000 0.000 <-F4= 0.WO
2 0.002 0.002 0.000 ^F<- 0.004
3 0.003 0.004 O.W1 "F<- 0.W7
4 0.434 0.472 0.094 ^F<- 0.911
5 0.821 0.893 0.179 "F^ 1.725
6 1.101 1.199 0.240 <-I" 2.314
7 1.261 1.373 0.275 4-F" 2.651
a 1.721 1.574 0.375 4-F^ 3.616
9 1.432 1.560 0.312 <-I" 3.009
10 0.595 0."9 0.129 4OF" 1.252
11+ 0.923 1.007 0.279 <-I" 1.925
-----------------------------------------------------
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Table SL Estimated abundance of UA Gulf of Mexico red grouper by age and
year from the VPA tuned to the linvate-rental mode recreational harvest of age-5
red grouper.

STOCK AT AGE AT BEGINNING OF YEAR
-------------------------------------------------------------------------------
Age 86 87 as 89 90 91 92

-------- -------- ........ ........ -------- ........ ........
0 5803458 5869296 3837"6 10524252 7394478 3080 2522
1 47EM 4751469 4805373 3141835 $616529 6054086 2522
2 3550360 3916802 3890174 3934307 2572317 704617 4956667
3 2471503 2745149 3081707 3039474 2975349 2099542 5773909
4 1712507 16801" 1834985 180M 1732562 2419967 1710757
S 1082660 1048181 99MI 103BM 941425 1367571 191SU2
6 622516 642671 585933 57rM 532117 606283 aM85
7 423301 386611 394743 360449 3WS73 315035 333991
a 28M 232303 2M16 243484 1 164875 158298
9 183280 IS6329 129471 14501 153168 117240 74743
10 107348 95656 83796 a?2" 91190 80187 573M
11 70676 59017 51330 55289 56333 53176 53342

-------------------------------------------------------------------------------

Table 82. Estimates of fishing mortality at age by year for U.& Gulf of Mexico
red grouper arising from the VPA analysis tuned to the private-rental mode
recreational harvest of age-5 red grouper.

F AT AGE DURING YEAR
----------------------- -----------------------------------------

Age 86 87 Be 89 90 91 92
--- ----- ----- ..... ..... ..... ----- -----
0 0.000 0.000 0.000 0.000 0.000 0.000 0.000
1 0.000 0.000 0. 0011 0.000 0.000 0.000 0.000
2 0.057 0.040 0.047 0.079 0.003 0.000 0.000
3 0.186 0.203 0.289 0.362 0.007 0.005 0.001
4 0.291 0.325 0.369 0.497 0.036 0.034 0.110
5 0.322 0.382 0.343 0.469 0.240 0.288 0.209
6 0.276 0.287 0.256 0.453 0.324 0.396 0.280
7 0.400 0.322 0.283 0.285 0.401 0.488 0.321
a 0.414 0.385 0.255 0.264 0.439 0.591 0.437
9 0.450 0.424 0.195 0.267 0."7 0.514 0.364
10 0.398 0.422 0.216 0.238 0.339 0.208 0.255
11+ 0.357 0.418 0.178 0.267 0.417 0.299 0.286

...............................................................................

Table 83. Estimated fishing mortality rate at age during
terminal year (1992) of the VPA tuned to the private-
rental mode recreational harvest of age-5 red grouper.

Age F Std Error Approx. 80% CI
... ----- ......... -----------------
0 0.000 0.000 0.000 404- 0.000
1 0.000 0.000 0.000 ^F<- 0.000
2 0.000 0.000 0.0110 "F<a 0. (NOT
3 0.001 0.000 0.001 404- O.0G1
4 0.110 0.027 0.078 <-F<- 0.147
5 0.209 0.052 0.148 4-Fg- 0.277
6 0.280 0.0710 0.198 4-Fv- 0.372
7 0.321 0.060 0.2Z? ^F<- 0.426
a 0.437 0.109 0.310 40" 0.582
9 0.3" 0.091 0.258 4-F4- 0.484
10 0.288 0.071 0.203 "F4- 0.380
11+ 0.286 0.071 0.203 "F" 0.3110
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Table 94. Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is no mortality
of fish caught and released in excess of the respective limits. These estimates are based on the cumulative frequency distributions of catch at size and
catch per angler. It is assumed that the two distributions are independent and that the catch frequencies will be unchanged by the conservation
action. 'Me estimates are applicable only for the first year in which they might be imposed since the length composition and size of the stock are
expected to change in response to conservation measures.

HEADBOATS - NO MORTALITY OF RELEASED FISH

CREEL LIMIT

--------------------------------------- * ---------------------------------------------------------------------------------- ---------------------Size 0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 is 16 17 ia 19 20
---- ---- ---- ---- .... .... .... .... .... .... --- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

0 100.0 42.6 30.3 24.0 19.3 15.8 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
I IOD.0 42.6 30.3 24.0 19.3 15.8 12.a io.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
2 100.0 42.6 30.3 24.0 19.3 15.8 12.a io.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
3 100.0 42.6 30.3 24.0 19.3 15.8 12.11 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
& 100.0 42.6 30.3 24.0 19.3 15.8 12.a 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
5 100.0 42.6 30.3 24.0 19.3 15.8 12.a 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
6 100.0 42.6 30.3 24.0 19.3 15.8 12.8 10.2 5.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
7 100.0 42.6 30.3 24.0 19.3 15.5 12.a 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
8 100.0 42.6 30.3 24.0 19.3 15.8 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
9 100.0 42.6 30.3 24.0 19.3 15.8 12.11 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0

10 100.0 42.11 30.5 24.3 19.5 16.1 13.0 10.4 8.3 6.6 S.5 4.6 3.8 2.9 2.0 1.2 0.3 0.3 0.3 0.3 0.3
11 100.0 43.4 31.3 25. 1 20.4 1?.0 14.0 11.4 9.3 ?.6 6.5 5.7 4.8 4.0 3.1 2.3 1.4 1.4 1.4 1.4 1.4
12 100.0 45.9 34.3 28.4 23.9 20.6 17.7 15.3 13.3 11.6 10.6 9.8 9.0 6.1 7.3 6.5 5.7 5.7 S.? 5.7 S.?
13 100.0 51.0 40.4 35.0 31.0 28.0 25.4 23.2 21.3 19.9 18.9 18.2 17.5 16.7 16.0 15.2 14.5 14.5 14.5 143 14.5
14 100.0 57.8 48.7 ".1 40.6 38.0 35.11 33.9 32.3 31.0 30.2 29.6 28.9 28.3 27.? 27.0 26.4 26.4 26.4 26.4 26.4
15 100.0 63.8 $6.0 52.1 49.1 46.9 45.0 43.3 42.0 40.9 40.2 39.6 39.1 383 38.0 37.4 36.9 36.9 36.9 36.9 36.9
16 100.0 68.5 61.7 58.2 55.6 53.? 52.0 50.6 49.4 48.5 47.9 47.4 46.9 46.4 46.0 45.5 45.0 45.0 45.0 45.0 45.0
17 100.0 72.5 66.6 63.6 61.3 59.7 58.2 57.0 5S.9 55.1 54.6 54.2 S3.8 53.3 S2.9 52.5 52.1 52.1 52.1 52.1 52.1
18 100.0 76.9 72.0 69.5 67.5 66.2 64.9 63.9 63.0 62.3 61.9 61.5 61.2 60.8 60.5 60.1 59.8 59.8 59.8 59.6 59.8
19 100.0 80.1 75.8 73.6 72.0 70.8 69.7 68.8 68.1 67.5 6?.1 66.8 66.5 66.2 65.9 6S.6 65.3 65.3 65.3 65.3 65.3
20 100.0 83.4 79.8 78.0 76.6 75.6 74.7 74.0 73.3 72.8 72.5 72.3 72.0 71.8 71.5 71.3 71.0 71.0 71.0 71.0 ?1.0
.......................................................................................................................................................
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Table 85. Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is a 33 percent
mortality of fish caught and released in emuess of the size limit, but that no fish are killed in excess of the creel limit. These estimates are based on
the cumulative frequency distributions of catch at size and catch per angler. It is assumed that the two distributions are independent and that the
catch frequencies will be unchanged by the conservation action. The estimates are applicable only for the first year in which they might be imposed
since the length composition and size of the stock are expected to change in response to conservation measures.

HEADBOATS - 33% MORTALITY OF RELEASED FISH UITH NO CATCH IN EXCESS OF CREEL LIMITS

CREEL LIMIT

size a 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 Is 19 20------------------------------------------- * -------- ------------- * ------------------ * ----------------------------------------------------------
.... .... .... .... .... ---- ---- ---- .... .... .... .... .... .... .... .... .... .... ....

0 100.0 42.6 30.3 24.0 19.3 15.8 12.8 io.2 a.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
1 100.0 42.6 30.3 24.0 19.3 15.8 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
2 IWO 42.6 30.3 24.0 19.3 15.11 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
3 100.0 42.6 30.3 Z4.0 19.3 15.8 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
4 100.0 42.6 30.3 24.0 19.3 15.11 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
5 100.0 42.6 30.3 24.0 19.3 15.11 12.8 10.2 11.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
6 100.0 42.6 30.3 24.0 19.3 15.8 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
7 100.0 42.6 30.3 24.0 19.3 I5.a 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
3 100.0 42.6 30.3 24.0 19.3 15.8 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 Q.0
9 100.0 42.6 30.3 24.0 19.3 15.8 12.8 10.2 8.0 6.3 5.2 4.3 3.5 2.6 1.7 0.9 0.0 0.0 0.0 0.0 0.0
10 99.9 42.7 30.4 24.2 19.4 16.0 12.9 10.3 8.2 63 5.4 43 3.7 2.3 1.9 1.1 0.2 0.2 0.2 0.2 0.2
11 ".5 43.0 30.8 24.6 19.9 16.5 13.5 11.0 8.8 7.1 6.1 5.2 4.4 3.5 2,.6 1.6 0.9 0.9 0.9 0.9 0.9
12 98.1 ".0 32.4 26.S 22.0 18.7 15.9 13.4 11.4 9.7 8.7 7.9 7.1 6.3 5.5 4.6 3.11 3.0 3.8 3.8 3.8
13 95.2 46.2 35.6 30.3 26.2 23.2 20.6 18.4 16.6 15.1 14.2 13.4 12.7 11.9 11.2 10.5 9.7 9.7 9.7 9.7 9.7
14 91.3 49.1 40.0 3S.4 31.9 29.3 27.1 25.2 23.6 22.3 21.5 20.9 20.2 19.6 19.0 18.3 17.7 17.7 17.7 17.7 17.7
15 87.11 51.6 43.0 39.9 36.9 34.7 32.11 31.1 29.8 28.7 28.0 27.5 26.9 26.4 25.8 2S.3 24.7 24.7 24.7 24.7 24.7
16 $5.2 53.6 ".6 43.4 40.7 35.5 V.2 35.7 34.6 33.6 33.0 32.5 32.1 31.6 31.1 30.6 30.1 30.1 30.1 30.1 30.1
17 $2.8 55.3 49.4 ".4 ".1 42.5 41.0 39.6 38.7 37.9 37.4 37.0 36.6 36.2 35.7 35.3 34.9 34.9 34.9 34.9 34.9
18 80.3 57.2 52.2 49.7 47.8 46.4 45.2 ".2 43.3 42.6 42.2 41.5 41.5 41.1 40.8 40.4 40.1 40.1 40.1 40.1 40.1
19 733 58.5 54.3 52.1 50.4 49.2 48.2 47.3 46.5 45.9 45.6 45.3 45.0 ".7 44.4 ".1 43.8 43.8 43.8 43.5 43.8
20 76.6 59.9 56.4 54.5 53.2 52.2 51.3 50.5 49.9 49.4 49.1 48.8 48.6 45.3 48.1 47.6 47.6 47.6 47.6 47.6 47.6

109



Table 86. Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is a 33 percent
mortality of fish caught and released in excess of the respective limits. These estimates are based on the cumulative frequency distributions of catch
at size and catch per angler. It is assumed that the two distributions are independent and that the catch frequencies will be unchanged by the
conservation action. 'Me estimates are applicable only for the first year in which they might be imposed since the length composition and size of the
stock are expected to change in response to conservation measures.

HEADBOATS - 33% MORTALITY OF RELEASED FISH

-------------------------------------------------------------------------------------------------------------------------------------------------------
CREEL LIMIT

---------------------------------------------------------------------------------------------------------------------------------------- * -------size 0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 is 16 17 Is 19 20
.... .... .... .... ....

0 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.8 5.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
1 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.8 5.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
2 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.8 5.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
3 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.8 5.4 4.2 33 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
4 67.0 28.6 20.3 16. 1 12.9 10.6 8.6 6.8 5.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
5 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.8 5.4 4.2 33 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
6 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.6 5.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
7 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.8 5.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
8 67.0 28.6 20.3 16.1 12.9 10.6 8.6 6.8 S.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0
9 67.0 211.6 20.3 16.1 12.9 10.6 8.6 6.8 5.4 4.2 3.5 2.9 2.3 1.7 1.2 0.6 0.0 0.0 0.0 0.0 0.0

10 67.0 28.7 20.4 16.3 13.1 10.8 8.7 7.0 S.6 4.4 3.7 3.1 2.5 1.9 1.4 0.8 0.2 0.2 0.2 0.2 0.2
11 67.0 29.1 21.0 16.8 13.7 11.4 9.4 7.7 6.2 5.1 4.4 3.8 3.2 2.7 2.1 1.5 0.9 0.9 0.9 0.9 0.9
12 67.0 30.8 23.0 19.0 16.0 13.8 11.9 10.2 6.9 7.8 7.1 6.6 6.0 5.5 4.9 4.4 3.8 3.6 3.8 3.5 3.8
13 67.0 34.1 27.1 23.5 20.8 18.8 17.0 IS.S 14.3 13.3 12.7 12.2 11.7 11.2 10.7 10.2 9.7 9.7 9.7 9.7 9.7
14 67.0 38.7 32.6 29.5 27.2 25.5 24.0 22.7 21.6 20.8 20.2 19.8 19.4 19.0 183 18.1 17.7 17.7 17.7 17.7 V.7
15 67.0 42.8 373 34.9 32.9 31.4 30.1 29.0 28.1 27.4 26.9 26.6 26.2 25.8 25.5 25.1 24.7 24.7 24.7 24.7 24.7
16 67.0 45.9 41.3 39.0 37.2 36.0 34.9 33.9 33.1 32.5 32.1 31.7 31.4 31.1 30.11 30.5 30.1 30.1 30.1 30.1 30.1
17 67.0 48.6 44.6 42.6 41.1 40.0 39.0 3a. 2 37.5 36.9 36.6 36.3 36.0 35.7 3S.5 35.2 34.9 34.9 34.9 34.9 34.9
18 67.0 SI.6 48.2 46.5 45.3 44.3 43.5 42.8 42.2 41.8 4I.S 41.2 41.0 40.8 40.5 40.3 40.1 40.1 40.1 40.1 40.1
19 67.0 53.7 50.8 49.3 48.2 47.4 ".7 ".1 45.6 45.2 45.0 44.8 44.6 44.4 44.2 ".0 43.11 43.8 43.8 43.a 43.8
20 67.0 SS.9 S3.5 52.2 51.3 50.6 50.1 49.5 49.1 46.8 48.6 48.4 48.2 48.1 47.9 47.7 47.6 47.6 47.6 47.6 47.6
.................. ....................................................................................................................................
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Table 97. Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is no mortality
of fish caught and released in excess of the respective limits. These estimates are based on the cumulative frequency distributions of catch at size and
catch per angler. It is assumed that the two distributions are independent and that the catch frequencies will be unchanged by the conservation
action. The estimates are applicable only for the first year in which they might be imposed since the length composition and size of the stock are
expected to change in response to conservation measures.

CHARTER BOATS - NO MORTALITY OF RELEASED FISH

CREEL LIMIT

--------------------------------------------------------------- * -- -----------------------------------------------------------------------------size 0 1 2 3 4 5 6 1 a 9 10 11 12 13 14 15 16 17 Is 19 20
.... .... .... .... .... .... ---- ---- .... .... .... ---- .... .... .... .... ---- ---- .... .... ---- ----

0 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.6 24.5 23.3 22.0
1 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
2 100.0 85.0 75.3 66.9 60.5 55.3 SO.4 ".2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
3 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.S 28.3 27.0 25.8 24.5 23.3 22.0
4 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.0 24.5 23.3 22.0
5 100.0 85.0 75.3 66.9 60.5 5S.3 50.4 ".2 42.6 39.5 37.2 3S.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
6 100.0 85.0 75.3 66.9 60.5 55.3 50.4 ".2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
7 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 ZS.8 24.5 23.3 22.0
8 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
9 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0

10 IW.Q 85.0 75.3 66.9 60.5 55.3 SO.4 ".2 42.6 39.5 37.2 3S.11 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
11 IW.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
12 100.0 $5.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
13 100.0 85.0 73.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.9 24.5 23.3 22.0
14 100.0 85.3 75.8 67.6 61.3 56.2 51.4 47.2 43.7 40.7 38.5 36.4 34.4 32.5 30.9 29.7 28.5 27.2 26.0 24.8 23.6
15 100.0 66.3 ".5 69.9 64.0 59.3 54.9 50.9 47.7 44.9 42.8 40.8 39.0 37.3 35.8 34.6 33.5 32.4 31.2 30.1 28.9
16 100.0 $7.1 78.7 71.5 66.0 61.5 57.3 53.6 50.6 47.9 45.9 44.1 42.4 40.7 39.3 36.2 37.2 36.1 3S.0 33.9 32.8
17 100.0 87.5 79.5 72.5 67.1 62.6 56.8 55.2 52.2 49.7 47.8 ".0 ".3 42.7 41.4 40.3 39.3 38.2 37.2 36.1 35. 1
18 100.0 88.7 81.4 75.1 70.3 66.4 62.7 59.5 56.8 54.5 52.8 51.2 49.7 48.2 47.0 46.1 45.1 44.2 43.2 42.3 41.3
19 100.0 89.9 83.4 7?. 7 73.4 69.9 66.7 63.8 61.4 59.3 57.7 56.3 55.0 53.6 52.6 51.7 50.9 50.0 49.2 48.4 47.5
20 100.0 90.5 84.3 79.0 74.9 71.6 68.6 65.9 63.6 61.7 60.2 56.5 57.6 56.3 55.3 54.5 53.7 52.9 52.1 51.3 50.6
.......................................................................................................................................................
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Table 88. Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is a 33 percent
mortality of fish caught and released in excess of the size limit, but that no fish are killed in excess of the creel limit. These estimates are based on
the cumulative frequency distributions of catch at size and catch per angler. It is assumed that the two distributions are independent and that the
catch frequencies will be unchanged by the conservation action. The estimates are applicable only for the first year in which they might be imposed
since the length composition and size of the stock are expected to change in response to conservation measures.

CHARTER BOATS - 33% MORTALITY OF RELEASED FISH WITH NO CATCH IN EXCESS OF CREEL LIMITS

............. ------------------------------------------------------------- ................................................ ..........................

CREEL LIMIT

------------------------------------------------------------------------------------------------------------------------------------------------size 0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16 17 Is 19 20.... .... .... .... .... .... .... ---- ---- .... .... ---- ... .... .... - -- ---- ---- ---- ---- .... ----
0 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.11 24.5 23.3 22.0
1 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
2 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
3 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
4 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
5 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 293 28.3 27.0 25.8 24.5 23.3 22.0
6 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
1 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
8 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 Z8.3 27.0 25.8 24.5 23.3 22,0
9 100.0 $5.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
10 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 293 28.3 27.0 25.8 24.5 23.3 22.0
11 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 28.3 27.0 25.8 24.5 23.3 22.0
12 100.0 85.0 75.3 66.9 60.5 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 211.3 27.0 25.8 24.5 23.3 22.0
13 100.0 85.0 75.3 66.9 603 55.3 50.4 46.2 42.6 39.5 37.2 35.1 33.1 31.1 29.5 211.3 27.0 25.6 24.5 23.3 22.0
14 99.3 84.6 75.1 66.9 60.6 55.5 SO.8 46.6 43.1 40.1 37.8 35.7 33.8 31.8 30.3 29.0 27.8 26.6 25.4 24.1 22.9
15 97.1 83.4 74.6 66.9 61.0 56.3 51.9 45.0 " a 42.0 39.9 37.9 36.1 34.3 32.9 31.7 30.6 29.4 28.3 27.1 26.0
16 95.4 82.5 74.2 66.9 61.4 56.9 52.7 49.1 46.0 43.4 41.4 39.5 37.8 36.1 34.7 33.6 32.6 31.5 30.4 29.3 28.3
17 94.5 82.0 ?3.9 66.9 61.6 57.2 53.2 49.7 46.7 44.1 42.2 40.4 38.8 37.2 35.8 34.11 33.7 32.7 31.6 30.6 29.6
IS 91.8 80.5 73.3 66.9 62.1 58.2 54.6 SI.3 4a.6 46.3 44.6 43.0 41.5 40.0 38.8 37.9 36.9 36.0 35.0 34.1 33.2
19 119.2 79.1 72.6 66.9 62.6 59.1 55.9 53.0 50.6 48.5 47.0 45.5 44.2 42.9 41.11 40.9 40.1 39.2 38.4 37.6 36.7
20 87.9 78.4 72.3 66.9 62.9 59.6 56.5 53.8 51.5 49.6 48.1 46.8 45.5 44.3 43.2 42.4 41.6 40.9 40.1 39.3 - 38.5
........................................................................... ...........................................................................
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Table 89. Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is a 33 percent
mortality of fish caught and released in excess of the respective limits. These estimates are based on the cumulative frequency distributions of catch
at size and catch per angler. It is assumed that the two distributions are independent and that the catch frequencies will be unchanged by the
conservation action. Ile estimates are applicable only for the first year in which they might be imposed since the length composition and size of the
stock are expected to change in response to conservation measures.

CHARTER BOATS - 33% MORTALITY OF RELEASED FISH

...................................................................... ................................................................................
CREEL LIMIT

---------------------------------------------------- ---------------------------------------------------------------------------- * --------------Size 0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 is 16 17 Is 19 20---- ---- .... .... .... .... .... ---- ---- .... .... .... .... .... .... .... .... .... .... .... .... ....
0 67.0 56.9 50.5 44.8 40.5 37.0 33.8 30.9 28.5 26.5 24.9 23.5 22.2 20.9 ig.a ia.9 ia.i 17.3 16.4 15.6 14.7
1 67.0 56.9 50.5 44.8 403 37.0 33.a 30.9 263 26.5 24.9 23.5 22.2 20.9 ig.a is.9 is.1 17.3 16.4 15.6 14.7
2 67.0 56.9 50.5 44.6 40.5 37.0 33.8 30.9 28.5 26.5 24.9 23.5 22.2 20.9 19.8 is.9 1a.i 17.3 16.4 15.6 14.7
3 67.0 56.9 50.5 ".8 40.5 37.0 33.8 30.9 211.5 26.5 24.9 23.5 22.2 20.9 ig.a ia.9 is.i 17.3 16.4 15.6 14.7
4 67.0 56.9 50.5 " .8 40.5 37.0 33.8 30.9 29.5 26.5 24.9 23.5 22.2 20.9 19.8 18.9 18.1 17.3 16.4 15.6 14.7
5 67.0 56.9 50.5 44.6 40.5 37.0 33.8 30.9 28.5 26.5 24.9 23.5 22.2 20.9 19.8 18.9 16.1 17.3 16.4 IS.6 14.7
6 67.0 56.9 50.5 " .5 40.5 37.0 33.6 30.9 28.5 26.5 24.9 23.5 22.2 20.9 ig.a is.9 im 17.3 16.4 15.6 14.7
7 67.0 56.9 SO.5 ".8 40.5 37.0 33.8 30.9 28.5 26.5 Z4.9 23.5 22.2 20.9 19.8 is.9 ia.j 17.3 16.4 15.6 14.78 67.0 56.9 50.5 " .9 403 37.0 33.6 30.9 28.5 26.5 24.9 23.5 22.2 20.9 19.8 18.9 18.1 17.3 16.4 15.6 14J9 67.0 S6.9 50.5 ".8 40.5 37.0 33.6 30.9 28.5 26.5 24.9 23.5 22.2 20.9 19.8 18.9 18.1 17.3 16.4 15.6 14.7
10 67.0 56.9 50.5 44.8 40.5 37.0 33.8 30.9 211.5 26.5 24.9 23.5 22.2 20.9 19.8 IB.9 18.1 17.3 16.4 15.6 14.7
11 67.0 56.9 50.5 44.8 403 37.0 33.5 30.9 283 26.5 24.9 23.5 22.2 20.9 19.6 18.9 111.1 17.3 16.4 15.6 14.7
12 67.0 56.9 50.5 44.8 40.5 37.0 33.8 30.9 211.5 26.5 24.9 23.5 22.2 20.9 19.5 ta.9 1a.i 17.3 16.4 15.6 14.7
13 67.0 56.9 50.5 44.a 40.5 37.0 33.8 30.9 28.5 26.5 24.9 23.5 22.2 20.9 19.8 19.9 18.1 17.3 16.4 15.6 14.7
14 0.0 57. 1 50.8 45.3 41.0 37.6 34.5 31.6 29.3 27.3 25.8 24.4 23.1 21.8 20.7 19.9 19.1 t8.3 1?.4 16.6 ma
15 67.0 57.8 51.9 46.8 42.9 39.7 36.8 34.1 32.0 30.1 2A.? 27.4 26.2 2S.0 24.0 23.2 22.5 21.7 20.9 20.2 19.4
16 67.0 58.3 52.8 47.9 ".2 41.2 38.4 35.9 33.9 32.1 3o.a 29.s 28.4 27.3 26.3 2S.6 24.9 24.2 23.5 22.7 22.0
1? 67.0 58.6 53.2 48.6 45.0 42.1 39.4 37.0 35.0 33.3 32.0 30.8 29.7 28.6 27.? 27.0 26.3 25.6 24.9 24.2 23.5
18 67.0 59.4 54.6 50.3 47.1 44.5 42.0 39.9 38.1 36.5 35.4 34.3 33.3 32.3 31.5 30.9 30.2 29.6 29.0 28.3 27.7
19 67.0 60.2 55.9 52.1 49.2 46.8 44.7 42.7 41.1 39.7 38.7 37.7 36.a 35.9 35.2 34.7 34.1 33.5 33.0 32.4 31.8
20 6T.0 60.6 56.5 52.9 50.2 46.0 46.0 ".1 42.6 41.3 40.3 39.4 38.6 37.7 37.1 36-S 36.0 35.5 34.9 34.4 33.9.......................................................................................................................................................
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Table ". Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is no
mortality of fish caught and released in excess of the respective limits. These estimates are based on the cumulative frequency distributions of catch
at size and catch per angler. It is assumed that the two distributions are independent and that the catch frequencies will be unchanged by the
conservation action. The estimates are applicable only for the first year in which they might be imposed since the length composition and size of the
stock are expected to change in response to conservation measures.

PRIVATE/RENTAL BOATS - NO MORTALITY OF RELEASED FISH

.......................................................................................................................................................

CREEL LIMIT

------------------------------------------------------------------------------------------------------------------------------------------------size 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Is 16 17 Is 19 20
.... .... .... .... ---- ---- ---- ---- .... .... .... .... ---- ---- ---- ---- ---- ---- ---- ---- .... ....
0 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
1 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
2 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 O.g 0.0
3 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
4 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
5 100.0 59.4 39.4 26.0 16.3 IO.S 6.7 4.5 2.9 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
6 100.0 59.5 39.6 26.3 16.6 10.8 7.1 4.9 3.1 2.3 1.5 1.1 0.8 0.7 0.5 0.4 0.4 0.4 0.4 0.4 0.4
7 100.0 59.7 39.8 26.6 16.8 11.1 7.4 5.2 3.4 2.6 1.8 1.4 1.1 1.0 0.8 0.7 0.7 0.7 0.7 0.7 0.7
8 100.0 59.8 40.1 26.5 17.2 11.5 7.a 5.6 3.8 3.0 2.2 1.8 1.5 1.4 1.2 1.1 1.1 1.1 1.1 1.1 1.1
9 100.0 60.1 40.5 27.4 17.8 12.1 11.4 6.3 4.5 3.7 2.9 2.5 2.2 2.1 1.9 1.8 1.6 1.8 1.8 1.8 1.8
10 100.0 60.7 41.3 26.4 1a.9 13.3 9.7 7.6 5.9 5.1 4.3 3.9 3.6 3.5 3.3 3.2 3.2 3.2 3.2 3.2 3.2
11 100.0 62.1 43.5 31.1 21.9 16.6 13.1 11.0 9.4 8.6 7.8 7.4 7.2 7.1 6.9 6.8 6.8 6.13 6.8 6.8 6.8
12 100.0 64.8 47.5 35.9 27.4 22.4 19.2 17.2 15.7 15.0 14.3 13.9 13.7 13.5 13.4 13.3 13.3 13.3 13.3 13.3 13.3
13 100.0 69.1 53.9 43.8 36.4 32.0 29.1 27.5 26.1 25.5 24.8 24.5 24.3 24.2 24.1 24.0 24.0 24.0 24.0 24.0 24.0
14 100.0 72.5 59.0 49.9 43.3 39.4 36.9 35.4 34.2 33.6 33.0 32.8 32.6 32.5 32.4 32.3 32.3 32.3 32.3 32.3 32.3
15 100.0 74.4 61.8 53.3 47.2 43.5 41.2 39.8 36.6 38.1 37.6 37.3 37.2 37.1 37.0 36.9 36.9 36.9 36.9 36.9 36.9
16 100.0 78.0 67.2 60.0 54.7 51.6 49.6 48.4 47.4 ".9 46.5 ".3 46.1 46.0 46.0 45.9 45.9 45.9 45.9 45.9 45.9
17 100.0 61.3 72.2 66.0 61.6 58.9 57.2 56.2 55.4 55.0 54.6 54.4 54.3 S4.2 54.2 54.1 54.1 54.1 54.1 54.1 54.1
IS 100.0 84.7 77.2 72.2 68.5 66.3 " .9 " .1 63.4 63.1 62.6 62.7 62.6 62.5 62.5 62.4 62.4 62.4 62.4 62.4 62.4
19 100.0 86.6 80.0 75.6 72.4 70.5 69.2 6S.S 67.9 67.6 67.4 67.2 67.1 67.1 67.0 67.0 67.0 67.0 67.0 67.0 67.0
26 iom se.s am 79.1 76.3 74.7 73.6 73.0 72.5 72.2 72.0 71.9 71.8 71.8 71.7 71.7 71.7 71.7 71.7 71.7 71 JL
...................................................................................... I ................................................................
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Table 91. Estimated percentage reductions in the indicated recreational component of fishing mortality on red grouper assuming there is a 33
percent mortality of fish caught and released in excess of the size limit, but that no fish are killed in excess of the creel limit. These estimates are
based on the cumulative frequency distributions of catch at size and catch per angler. It is assumed that the two distributions are Independent and
that the catch frequencies will be unchanged by the conservation action. 1be estimates are applicable only for the first year In which they might be
imposed since the length composition and size of the stock are expected to change in response to conservation measures.

PRIVATURENTAL BOATS - 33% MORTALITY OF RELEASED FISH WITH NO CATCH IN EXCESS OF CREEL LIMITS

................................................... ................................................ ..................................................

CREEL LIMIT

---------------------------------------------------- -------------------------------------------------------------------------------------------Size 0 1 2 3 4 5 6 7 a 9 10 11 12 13 14 Is 16 17 is 19 20.... .... .... .... .... ---- .... .... .... .... .... .... .... .... .... .... ---- .... .... ---- .... ----
0 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
1 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
2 100.0 $9.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
3 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
4 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
5 100.0 59.4 39.4 26.0 16.3 10.5 6.7 4.5 2.8 1.9 1.1 0.7 0.4 0.3 0.1 0.0 0.0 0.0 0.0 0.0 0.0
6 99.9 59.4 39.S 26.2 16.5 10.7 7.0 4.8 3.0 2.2 1.4 1.0 0.7 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.3
7 ".8 59.4 39.6 26.3 16.6 10.9 7.2 5.0 3.2 2.4 1.6 1.2 0.9 0.7 0.6 0.5 D.S 0.5 0.5 0.5 O.S
6 ".6 59.5 39.7 26-S 16.8 11.1 7.4 5.2 3.5 2.6 1.8 1.4 1.1 1.0 0.9 0.7 0.7 0.7 0.7 0.? 0.7
9 99.4 59.5 39.9 26.8 17.2 11.5 7.8 S.? 3.9 3.1 2.3 1.9 1.6 1.5 1.3 1.2 1.2 1.2 1.2 1.2 1.2
10 ".9 59.6 40.3 27.3 17.9 12.3 8.7 6.5 4.8 4.0 3.2 2.8 2.5 2.4 2.3 2.1 2.1 2.1 2.1 2.1 2.111 97.8 59.9 41.3 28.8 19.7 14.3 10.6 8.8 7.1 6.4 5.6 S.2 4.9 4.a 4.7 4.6 4.6 4.6 4.6 4.6 4.6
12 95.6 60.4 43.1 31.5 23.0 18.0 14.8 12.9 11.3 10.6 9.9 9.5 9.3 9.1 9.o a.9 a.9 e.9 e.9 e.9 e.9
13 92.1 61.2 46.0 35.9 28.4 24.6 21.2 19.5 18.2 17.5 16.9 16.6 16.4 16.3 16.2 16.1 16.1 16.1 16.1 16.1 16.1
14 89.3 61.8 48.3 39.3 32.6 28.7 26.2 24.7 23.5 22.9 22.4 22.1 21.9 21.11 21.7 21.6 21.6 21.6 21.6 21.6 21.6
15 87.8 62.2 49.6 41.2 35.0 31.3 29.0 27.6 26.5 2S.9 25.4 25.2 2S.0 24.9 24.8 24.7 24.7 24.7 24.7 24.7 24.7
16 84.9 62.9 S2.1 ".8 39.S 36.4 34.4 33.2 32.2 31.8 31.3 31.1 31.0 30.9 30.11 30.a 30.8 30.8 30.8 30.8 30.8
17 82.1 63.5 54.3 48.2 43.7 41.1 39.3 38.3 37.5 37.1 36.6 36.6 36.4 36.4 36.3 36.2 36.2 36.2 36.2 36.2 36.2
ia 79.4 ".1 56.6 51.6 47.9 45.7 44.3 43.5 42.8 42.5 42.2 42.1 42.0 41.9 41.9 41.a 41.8 41.11 41.8 41.8 41.8
19 77.9 64.5 57.9 53.5 50.3 48.3 47.1 46.4 45.8 4S.S 45.3 45.1 45.0 45.0 ".9 ".9 ".9 44.9 ".9 44.9 ".9
20 76.3 ".a S9.2 SSA 52.6 51.0 49.9 49.3 48.8 48.6 48.4 48.2 48.2 48.1 48.1 48.0 48.0 411.0 46.0 48.0 48.0
.......................................................................................................................................................
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Table 92. Estimated percentage reductions in the indicated recreational component of fishing mortality an red grouper assuming there Is a 33 percent
mortality of fish caught and released in excess of the respective limits. These estimates are based on the cumulative frequency distributions of catch
at size and catch per angler. It is assumed that the two distributions are independent and that the catch frequencies wfit be unchanged by the
conservation action. The estimates are applicable only for the first year in which they might be imposed since the length composition and size of the
stock are expected to change In response to conservati on measures.

PRIVATURENTAL BOATS - 33% MORTALITY OF RELEASED FISH

-------------------------------------------------------------------------------------------------------------------------------------------------------

CREEL LIMIT

----------------- * ------------------------------------------------------------------------------------------------------------ * -----------------Size 0 1 2 3 4 5 6 7 a 9 10 11 Q 13 14 Is 16 17 is 19 20.... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .... .1 .. ....
0 67.0 39.8 26.4 17.4 10.9 7.0 4.5 3.0 1.8 1.3 0.7 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
1 67.0 39.6 26.4 17.4 10.9 7.0 4.5 3.0 1.8 1.3 0.7 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
2 67.0 39.6 26.4 17.4 10.9 7.0 4.5 3.0 1.8 1.3 0.? 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
3 67.0 39.6 26.4 17.4 10.9 7.0 4.5 3.0 1.8 1.3 0.7 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
4 67.0 39.8 26.4 17.4 10.9 7.0 4.5 3.0 1.8 1.3 0.7 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
5 67.0 39.5 26.4 17.4 10.9 7.0 4.5 3.0 1.8 1.3 0.7 0.5 0.3 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0
6 67.0 39.9 26.6 17.6 11.1 7.3 4.8 3.3 2.1 1.6 1.0 0.7 0.5 0.5 0.4 0.3 0.3 0.3 0.3 0.3 0.3
7 67.0 40.0 26.7 17.8 11.3 7.4 5.0 3.5 2.3 1.8 1.2 0.9 0.7 0.7 0.6 0.5 0.5 O.S 0.5 0.5 0.5
a 61.0 40.1 26.8 18.0 11.5 7.7 5.2 3.7 2.6 2.0 1.5 1.2 1.0 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.7
9 67.0 40.3 27.1 18.3 11.9 8.1 5.6 4.2 3.0 2.5 1.9 1.7 1.5 1.4 1.3 1.2 1.2 1.2 1.2 1.2 1.2
10 67.0 40.6 27.7 19.0 12.r a.9 6.5 5.1 3.9 3.4 2.9 2.6 2.4 2.3 2.2 2.1 2.1 2.1 2.1 2.1 2.1
11 67.0 41.6 29.2 20.8 14.7 11.1 8.8 7.4 6.3 5.8 5.2 5.0 4.8 4.7 4.6 4.6 4.6 4.6 4.6 4.6 4.6
12 67.0 43.4 31.6 24.0 18.4 15.0 12.8 11.6 103 10.0 9.6 9.3 9.2 9.1 9.0 8.9 8.9 8.9 8.9 8.9 a.9
13 67.0 46.3 36.1 29.3 24.4 21.4 19.5 18.4 17.5 17.1 16.6 16.4 16.3 16.2 16.2 16.1 16.1 16.1 16.1 16.1 16.1
14 67.6 48.6 393 33.4 29.0 26.4 24.7 23.7 22.9 22.5 22.1 22.0 21.8 21.8 21.7 21.6 21.6 21.6 21.6 21.6 21.6
15 67.0 49.a 41.4 35.7 31.6 29.1 27.6 26.6 25.9 25.5 25.2 25.0 24.9 24.8 24.8 24.7 24.7 24.7 24.7 24.7 24.7
16 67.0 52.3 45.0 40.2 36.6 34.5 33.2 32.4 31.8 31.5 31.2 31.0 30.9 30.9 wa 30.8 30.8 30.a 30.8 30.8 30.8
17 67.0 54.5 48.4 44.3 41.2 39.5 38.3 37.6 37.1 36.8 36.6 36.5 36.4 36.3 36.3 36.2 36.2 36.2 36.2 36.2 36.2
ia 67.0 56.8 51.7 48.4 45.9 44.4 43.5 43.0 42.5 42.3 42.1 42.0 41.9 41.9 41.8 41.8 4i.a 41.8 41.8 41.8 41.a
19 67.0 58.0 53.6 50.6 48.5 47.2 46.4 45.9 453 45.3 45.1 45.0 4S.0 45.0 ".9 44.9 44.9 " .9 44.9 44.9 44.9
20 67.0 59.3 5S.5 53.0 51.1 SO.0 49.3 413.9 48.6 48.4 48.2 48.2 48.1 48.1 48.1 45.0 48.0 48.0 46.0 46.0 48.0
......................... --------------------------------------------- ...............................................................................
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Table 93. Estimates of fishbig mortality (F), yicldlwqcmvk (YPR), Mm" Potential ratio (SPR), FO.1 and
Foutt as a function of total allomble catcli (TAC), micase niortality and minor, m size asulm pre-regulation
(worst caw) and post-reigulaton (beg case) gur sclectivaics.

RELEASE NWAILITT a 02

Miniiami Size - Norm

-------------------------------------------------------------------------------
Worst Best

-------------------- --------------------
TAC F YPR SPR TAC F YPR Spit

--- ... --- ---
2 0.02 0.32 91.0 2 0.02 0.32 ".9
4 0.04 0.67 80.1 4 0.04 0.67 91.4
6 0.07 1.02 67.7 6 0.07 1.02 70.3
5 0.12 1.36 51.9 a 0.12 1.36 56.7
10 .... ---- ---- 10 .... .... 34.4
-- --------------------------- -------------------------------

FO. 1 8.9 0.16 1.52 41.3 a.9 0.16 1.52 41.3
Fmax 9.4 0.26 1.62 26.2 9.4 0.26 1.62 26.2

MininA Size a 16-

Worst
--------------------

TAC F YPR SPR
... ... --- ...
2 0.02 0.33 91.3
4 0.04 0.66 81.4
6 0.06 1.02 70.2
a 0.11 1.36 56.5
10 0.23 1.71 33.4

------------------------------
FO. 1 10.2 0.17 1.62 41.8
Fmax 10.9 0.30 1.74 25.4

Best
--------------------

TAC F YPR SPR
... ... --- ---
2 0.02 0.34 91.7
4 0.04 0.67 83.0
6 0.07 1.02 72.9
a 0.12 1.37 61.1
10 0.21 1.71 45.7

------------------------------
10.3 0.23 1.76 42.5
11.2 0.45 1.91 24.4

Minimum Size - IS-

-------------------------------------------------------------------------------
Worst

....................
TAC F YPR SPR
--- --- --- ...
2 0.02 0.33 92.7
4 0.04 0.68 84.3
6 0.06 1.02 75.1
a 0.10 1.36 64.7
10 0.16 1.71 51.3

------------------------------
FO.1 10.0 0.18 1.72 43.1
Fmax 10.8 0.33 1.86 25.2

Best
....................

TAC F YPR SPR
... ... ... ...
2 0.02 0.33 92.2
4 0.04 0.67 $3.6
6 0.08 1.02 74.0
a 0.12 1.37 62.7
10 0.21 1.71 48.6

--------------------------------
10.5 0.25 1.80 43.4
11.5 0.50 1.97 24.7

Minimum Size - 200

Worst
--------------------

TAC F YPR SPR
--- --- ... ---

2 0.02 0.33 92.7
4 0.04 0.68 84.3
6 0.06 1.02 75.1
a 0.10 1.36 64.7
10 0.16 1.71 51.3

------------------------------

FO.1 10.6 0.20 1.83 45.6
Fmax 11.7 0." 2.01 25.9

Best
....................

7AC F YPR SPR

2 0.02 0.34 92.6
4 0.05 0.67 84.7
6 O.OB 1.02 75.8
a 0.13 1.36 65.8
10 0.20 1.71 53.4

-------------------------------
10.9 0.27 1.87 45.7
12.1 0.63 2.07 25.6
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Table %. Emanates of fishing mortality (F), yield-W-recruit (YPR), spawmng pmnw ratio (SPR), 170.1 and
Fma as a functicst Of total allowable catch (17AC), rekase mortality and nunitnum Sim assuming pre-regulation
(wow case) and post-replown (ben one) par selectiiatim

RELEASE NORTALITY - 331

Minimm Size - None

-------------------------------------------------------------------------------
Worst Beat

TAC F YPR SPR TAC F YPR SPR
... --- --- ... ... ---
2 0.02 0.32 91.0 2 0.02 0.32 90.9
4 0.04 0.67 80.1 4 0.04 0.67 81.4
6 0.07 1.02 67.7 6 0.07 1.02 70.3
a 0.12 1.36 SI.9 8 0.12 1.36 S6.7
10 .... .... ---- 10 .... ---- 34.4
------------------------------ -------------------------------

FO. 1 9.1 0.16 1.55 42.2 10.2 0.23 1.74 42.6
Fmax 9.7 0.27 1.66 26.8 11.0 C." 1.59 24.9

Mini musi Size - 160

Worst

TAC F YPR SPR

2 0.02 0.33 91.1
4 0.04 0.67 80.9
6 0.06 1.02 69.1
a 0.11 1.36 54.1
10 .... .... ....

-- ---------------------------
FO. 1 9.1 0.16 1.55 42.2
Fmax 9.7 0.27 1.66 26.8

Best
--------------------

TAC F YPR SPR

2 0.02 0.34 91.7
4 0.04 0.68 82.5
6 0.08 1.02 72.4
a 0.12 1.37 60.6
10 0.21 1.71 ".6

-------------------------------

10.2 0.23 1.74 42.6
11.0 0.44 1.89 24.9

Minieus Size v 180

Worst
--------------------

TAC F YPR SPR

2 0.01 0.32 91.5
4 0.03 0.68 81.1
6 0.06 1.02 70.0
a 0.11 1.37 55.4
10 .... .... ----

------------------------------
FO. 1 9.1 0.16 1.56 43.8
Faux 9.7 0.26 1.66 28.7

Best
--------------------

TAC F YPR SPR
--- --- --- ...
2 0.02 0.33 92.0
4 0.04 0.68 82.8
6 0.08 1.02 73.0
a 0.13 1.36 61.2
10 0.22 1.71 45.2

-------------------------------
10.1 0.23 1.73 43.8
10.9 0.44 1.87 26.6

Minisuo Size - 20-

Worst

TAC F YPR SPR

2 0.02 0.33 91.7
4 0.04 0.68 B1.8
6 0.07 1.02 70.6
a 0.12 1.37 56.2
10 .... .... ....

-- ---------------------------
FO. 1 8.9 0.16 1.52 ".7
Fmax 9.4 0.26 1.62 32.4

Beat
--------------------

TAC F ypit SPR

2 0.02 0.33 92.1
4 0.05 0.68 83.3
6 0.05 1.02 73.5
8 0.14 1.37 61.6
10 0.25 1.71 44.8

-------------------------------
9.8 0.24 1.69 46.4
10.6 0.43 1.82 30.4
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Table 9& Esuctiates of 111sift mmulfty (F), ym:W-W-recruft (YPR^ Vem" P=W ratla (SPR), 170.1 and
Fnum as a fuocbm of total allowable catch (TAC), release mortality and tmmm, m suce assummg pre-regulation
(wom cam) mW poit-regulatoo (beg cow) pw sclectivilict

RELEASE INISTALITY m 509

Ninimm Size - None

worst

TAC F YPR SPA
--- --- ... ...
2 0.02 0.32 91 0
4 0.04 0.67 80:1
6 0.07 1.02 67.7
a 0.12 1.36 51.9
10 .... .... ....

..............................
FO.1 9.6 0.16 1.54 41.4
Fmax 10.2 0.26 1.63 26.6

Best
--------------------

TAC F YPR SPA
--- ... ... ---
2 0.02 0.32 90.9
4 0.04 0.67 81.4
6 0.07 1.02 70.3
a 0.12 1.36 56.7
10 ---- .... 34.4

...............................
11.1 0.16 1.54 41.4
12.1 0.26 1.63 26.6

Mini ssms Size - 16u

Worst Best

TAC F YPR SPA TAC F YPR SPA

2 0.02 0.33 91.0 2 0.02 0.34 91.6
4 0.04 0.67 80.6 4 0.04 0.65 a2.5
6 0.06 1.02 68.3 6 0.08 1.02 72.3
6 0.11 1.37 S2.7 a 0.12 1.36 60.4
10 .... .... .... 10 0.22 1.71 44.0
------------------------------ ...............................

FO. 1 8.9 0.16 1.52 42.4 10.1 0.23 1.73 42.6
Fmax 9.5 0.26 1.62 27.4 10.9 0.43 1.87 25.1

Minimm Size - 18m

worst Best
-------------------- ....................

TAC F YPR SPA TAC F YPR SPA
--- ... --- ...

2 0.01 0.32 91.3 2 0.02 0.33 91.5
4 0.03 0.68 80.6 4 0.04 0.66 82.6
6 0.06 1.02 68.4 6 0.08 1.02 72.4
a 0.11 1.37 52.6 a 0.13 1.36 60.3
10 .... .... ---- 10 0.23 1.71 43.1
------------------------------ -------------------------------

FO. 1 8.7 O.Is 1.49 ".1 9.9 0.23 1.70 43.9
Fmax 9.2 0.24 1.58 29.8 10.7 0.42 1.83 27.3

Minimum Size - 20n

Worst

TAC F YPR SPA

2 0.02 0.32 91.2
4 0.04 0.67 W.8
6 0.07 1.02 67.9
a 0.13 1.37 50.4
10 .... ---- ----

------------------------------
FO. 1 8.2 0.15 1.41 47.1
Fmax 8.7 0.23 1.49 33.8

Best
--------------------

TAC F YPR SPA
--- --- ... ---
2 0.02 0.33 91.9
4 0.05 0.67 82.8
6 0.08 1.02 72.1
a 0.14 1.36 59.5
10 0.32 1.71 36.4

-------------------------------
9.3 0.22 1.61 ".7
10.0 0.39 1.72 31.7
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Table 96- Estimates of fishing mortality (F% yiekklier-rocruit (YPR^ spawning potential ratio (SPR), FO.1 and
Firin as a function of total allowable catch (W), release mortality and tranunum size assuming pro-regulation
(worst case) and post-regulaton (best caw) gm Selectivities. ^

WHIM ISMALITY - 60%

Minimm Size - None

Worst

TAC F YPR SPR

2 0.02 0.32 91.0
4 0.04 0.67 80.1
6 0.07 1.02 67.7
a 0.12 1.36 51.9
10 ---- ---- ----

-- ---------------------------
FO. 1 9.6 0.16 1.54 41.4
Fmax 10.2 0.26 1.63 26.6

Best
....................

TAC F YPR SPR
--- ... --- ---
2 0.02 0.32 90.9
4 0.04 0.67 81.4
6 0.07 1.02 70.3
a 0.12 1.36 56.7
10 ---- ---- 34.4

-------------------------------
11.1 0.16 I.S4 41.4
12.1 0.26 1.63 26.6

Minima Size - 16a

Worst
....................

7AC F YPR SPR
... ... --- ---
2 0.02 0.33 90.9
4 0.04 0.68 80.0
6 0.06 1.02 68.0
a 0.12 1.37 51.9
10 .... ---- ----

------------------------------
FO. 1 8.8 0.16 1.51 42.4
Fmax 9.3 0.25 1.60 27.7

Rest

TAC F YPR SPR

2 0.02 0.34 91.6
4 0.04 0.68 82.4
6 0.08 1.02 72.2
a 0.12 1.37 60.61
10 0.22 1.71 43.7

...............................
10.0 0.23 1.73 42.6
10.9 0.43 1.86 25.3

Miniman Size - IS"

Worst
....................

TAC F YPR SPR
... --- --- ...
2 0.01 0.32 91.1
4 0.03 0.67 80.2
6 0.06 1.02 67A
a 0.12 1.37 50.8
10 .... ....

------------------------------
FOA 8.5 0.14 1.45 ".3
Fisax 9.0 0.23 1.54 30.4

Best
--------------------

TAC F YPR SPR
... --- --- ...
2 0.02 0.33 91.8
4 0.04 0.68 92.5
6 0.08 1.02 72.2
a 0.13 1.36 59.8
10 0.24 1.71 41.6

-------------------------------
9.8 0.22 1.68 ".1
10.5 0.40 1.80 27.7

Minimin Size - 200

Worst

TAC F YPR SPR

2 0.02 0.32 91.0
4 0.04 0.68 79.7
6 0.07 1.02 66.6
8 0.15 1.37 45.5
10 .... ---- ----

------------------------------
FO. 1 7.8 0.14 1.35 47.2
F=x 8.3 0.21 1.42 34.4

Beat

TAC F YPR SPR
--- --- --- ---
2 0.02 0.33 91.7
4 0.05 0.68 82.1
6 0.08 1.02 71.4
a 0.14 1.36 58.1
10 ---- ---- ----

...............................
9.1 0.22 1.57 46.8
9.8 0.36 1.67 32.3
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Table 97. Estimated levels of fishing mortality and discards for several
combinations of minimium size, TAC and release Mortality rates
assuming that undemized fish are exposed to capture at rates equal to the
1986-1989 mean age specific selectivities.

RELEASE MORTALITY - 02
...........................................................

MINIMM SIZE
................................................

16 in 18 in 20 in
------------ ............ ............

7AC F Disc F Disc F Disc

2 0.070 0.00 0.072 0.00 0.087 0.00
4 0.1" 0.00 0.148 0.00 0.180 0.00
6 0.224 0.00 0.230 0.00 0.281 0.00
a 0.309 0.00 0.318 0.00 0.391 0.00
10 0.401 0.00 0.413 0.00 0.510 0.00

...........................................................

RELEASE MORTALITY - 33%

MINIMUM SIZE
................... I ----------------------------

16 in 18 In 20 In
............ ............ ............

TAC F Disc F Disc F Disc

2 0.070 0.04 0.072 0.12 0.087 0.29
4 0.145 0.08 0.148 0.24 0.181 0.58
6 0.224 0.13 0.231 0.36 0.284 0.88
a 0.310 0.17 0.320 0.49 0.396 1.19
10 0.403 0.22 0.416 0.62 0.520 1.52

...........................................................

RELEASE MORTALITY - 50%
...........................................................

MINIMM SIZE
------------------------------------------------

16 in 18 in 20 in
............ ............ ------------

TAC F Disc F Disc F Disc

2 0.070 0.06 0.072 0.18 0.087 0.43
4 0.145 0.13 0.148 0.36 0.182 0.88
6 0.224 0.19 0.231 0.53 0.285 1.33
a 0.310 0.26 0.321 0.74 0.399 1.79
10 0.403 0.32 0.418 0.93 0.524 2.26

...........................................................

RELEASE MORTALITY - 60%
...........................................................

MINIMM SIZE
................................................

16 In Is In 20 in
------------ ............ ............

TAC F Disc F Disc F Disc

2 0.070 0.08 0.072 0.22 0.0117 0.52
4 0.145 0.15 0.149 0.43 0.182 I.OS
6 0.225 0.23 0.231 0.66 0.286 1.58
a 0.311 0.31 0.321 0.118 0.400 2.13
10 0.404 0.39 0.419 1.11 0.527 2.68

...........................................................
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Table 9& Estimated levels of fishing mortality and discards for several
combinations of minimium size, TAC and release mortality rates
assuming that undersized fish are exposed to capture at rates estimated
for the 1992 mean age specific selectivities for harvested fish corrected for
proportions of legal size by age,

RELEASE MORTALITY - 0%
...........................................................

MINIMUM SIZE
................................................

16 in 18 in 20 in
............ ............ -------- : ---

TAC F Disc F Disc F Disc
... ----- ----- ..... ..... ..... -----

2 0.091 0.00 0.098 0.00 0.116 0.00
4 0.189 0.00 0.204 0.00 0.241 0.00
6 0.295 0.00 0.317 0.00 0.377 0.00
8 0.408 0.00 0."0 0.00 0.525 0.00
10 0.532 0.00 0.575 0.00 0.698 0.00

-----------------------------------------------------------

RELEASE MORTALITY = 33%
...........................................................

MINIMUM SIZE
................................................

16 in 18 in 20 in
........ I --- ............ --------

TAC F Disc F Disc F Di w
... ..... ----- ..... .....

2 0.092 0.02 0.098 0.07 0.116 0.20
4 0.190 0.04 0.204 0.14 0.242 0.41
6 0.295 0.06 0.318 0.21 0.380 0.62
a 0.409 0.08 0.442 0.29 0.531 0.84
10 0.533 0.10 0.578 0.36 0.699 1.06

...........................................................

RELEASE MORTALITY = 50%
...........................................................

MINIMUM SIZE
................................................

16 in 18 in 20 in

TAC F Disc F DISC F Disc
... ..... ..... ..... ..... ----- -----

2 0.092 0.03 0.099 0.11 0.116 0.30
4 0.190 0.06 0.204 0.22 0.243 0.61
6 0.295 0.09 0.319 0.32 0.381 0.93
8 0.409 0.12 0.443 0." 0.534 1.25
10 0.533 0.15 0.580 0.55 0.704 1.59

-----------------------------------------------------------

RELEASE MORTALITY - 60%
-----------------------------------------------------------

MINIMUM SIZE
------------------------------------------------

16 in 18 in 20 in

TAC F DISC F Disc F Disc

2 0.092 0.04 0.099 0.13 0.116 0.36
4 0.190 0.07 0.205 0.26 0.243 0.73
6 0.295 0.11 0.319 0.39 0.382 1.11
8 0.409 0.15 0."4 0.52 0.536 1.50
10 0.534 0.19 0.581 0.66 0.708 1.89
.............................................. -------- --

I
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